




 
 
 

 

 
 
 
“On the seventh day out we saw a dim vast bulk standing up out of the wastes of the Pacific and 
knew that that spectral promontory was Diamond Head, a piece of this world which I had not 
seen before for twenty-nine years.  So we were nearing Honolulu, the capital city of the 
Sandwich Islands-- those islands which to me were Paradise; a Paradise which I had been 
longing all those years to see again.  Not any other thing in the world could have stirred me as 
the sight of that great rock did.” 
 
 

Mark Twain 
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1.0 Introduction 
 
1.1 HISTORY OF DIAMOND HEAD 

STATE MONUMENT 
 
Diamond Head State Monument (DHSM) was 
first officially established under Executive Order 
2000 by Hawaiÿi’s Governor Quinn in 1962.  
This early designation covered about 145 acres 
in a horseshoe configuration preserving the 
famous profile and the south and west exterior 
slopes from the crater rim down to Diamond 
Head Road.  Subsequently, Executive Orders 
3642, 3688, and 3743 have added additional 
lands to the Monument (Figure 1).  

 
The interior of the crater had been closed to the 
public from 1906 until 1968, when it was 
opened to crater festivals and hiking under 
permit from the State Department of Defense 
(State DOD).  In 1976 the Division of State 
Parks, Outdoor Recreation and Historic Sites 
(now called “Division of State Parks”), under 
the direction of the Department of Land and 
Natural Resources (DLNR), became the agency 
generally responsible for the planning and 
management of the Monument and, given the 
responsibility of managing portions of the crater, 
with the understanding that in the near future the 
lands would be set aside into the State 
Monument, so that the Parks Division rules and 
regulations would be applicable along with the 
enforcement.  State Parks was also charged with 
designing a long-range master development 
plan. 

1.2 CITIZENS ADVISORY 

COMMITTEE 
 
As part of its planning efforts, DLNR formed a 
citizens advisory committee.  The Diamond 
Head Citizens Advisory Committee (CAC), 
organized in October 1977, included interested 
citizens of the community, special-interest 
organizations, and representatives of 
government agencies (Table 1), many of whom 
had served on the 1969 State Department of 
Defense task force which considered “the future 
use of Diamond Head Crater.”  The purpose of 
the CAC was to assist in the development of a 
plan for Diamond Head State Monument. 
 
The 1977 CAC was empowered to review all 
new proposals for the Monument and 
recommend necessary additions or deletions so 
that a monument master plan could be presented 
to the Board of Land and Natural Resources 
(BLNR) for approval.  This same concept of a 
CAC will be continued to coordinate all future 
planning and development of the Monument and 
environs, as mandated by Act 313/92. 
 
The CAC members met twice a month for more 
than a year, considering many current problems 
on the extent and use of Diamond Head as a 
Monument, including recreational activities.  
Their recommendations were oriented toward 
passive recreational activities, with elimination 
of all unnecessary roadways and structures.  The 
CAC unanimously adopted the final conceptual 
plan and development plan as proposed in 
March 1979.  The plans were finalized in the 
Diamond Head State Monument Planning 
Report dated June 1979 and accepted by the 
BLNR on November 9, 1979. 
 
In 1993, the CAC was reactivated to review land 
issues and verify the Diamond Head State 
Monument boundaries in accordance with Act 
313/92.  Current members of the CAC (1998-
2003) are shown on Table 2. 
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Table 1.   “ORIGINAL” CITIZENS ADVISORY COMMITTEE 
 
 Citizens 
 Gerry Ching, Historic Hawaiÿi Foundation 
 Susanna Cheung, Variety Club School 
 Richard Kimball, East Diamond Head Assn. 
 Juli Kimura, Walters & Kimura, Inc. 
 Jack Larsen, House of Representatives 
 Aaron Levine, Oÿahu Development Conference 
 Cynthia Marnie, The Outdoor Circle 
 Willis Moore, Sierra Club 
 Yukio Naito 
 Richard Paglinawan 
 Haydn Phillips, American Institute of Architects 
 Lucile Pfaltzgraff, The Outdoor Circle 
 Betty Ann Rocha 
 Adeline Schutz, Kähala Community Assn. 
 Sidney Snyder, Save Diamond Head Assn. 
 Tamotsu Tanaka, Kapahulu Community Assn. 
 Gordon Tyau 
 Mildred Watson, League of Women Voters 
 Alice Woolaway, Save Diamond Head Assn. 
 

Government Agencies 
 Department of Education (DOE), State of Hawaiÿi 
 State Department of Defense (State DOD), State of Hawaiÿi 
 Department of Accounting & General Services (DAGS), State of Hawaiÿi 
 University of Hawaiÿi (UH) 
 Department of Land Utilization, City and County of Honolulu 
 Department of Parks and Recreation, City and County of Honolulu 
 Federal Aviation Administration (FAA), United States Government 
 
Table 2. CITIZENS ADVISORY COMMITTEE (1998-2003) 
 

Citizens 
Nancy Bannick, Historic Hawaiÿi Foundation 
Russell Chung, American Society of Landscape Architects 
Rick Egged, Waikiki Improvement Association  
Clark Hatch, East Diamond Head Community Association 
Alison Kay, Save Diamond Head Association 
Wes Kinder, Individual 
Fred Madlener, Hawaiÿi’s Thousand Friends 
Cynthia Marnie, Individual 
Michelle Matson, Individual  
Luci Pfaltzgraff, Individual 
Adeline Schultz, Save Diamond Head Association (deceased, 2000) 
Sid Snyder, American Institute of Architects 
Susan Spangler, The Outdoor Circle 
Richard Turbin, Neighborhood Board #3 
Juli Kimura Walters, Individual 
Robert Wenkamm Sierra Club Hawaiÿi Chapter, Hawaiian Trail and Mountain Club (deceased, 2000) 
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Government Agencies  
Department of Defense (State DOD), State of Hawaiÿi 
Department of Land and Natural Resources (DLNR), State of Hawaiÿi 
Office of Hawaiian Affairs (OHA) 
University of Hawaiÿi, Kapiÿolani Community College (KCC) 
Department of Design and Construction (DCC), City and County of Honolulu 
Federal Aviation Administration (FAA), United States Government 
Barbara Marumoto / State Representative 
Sam Slom / State Senator 

 
 
 

 

1.3 1979 PLANNING REPORT 
 
In 1977, in accordance with executive and 
legislative directives, a study was initiated to 
plan, define, and develop a proposed enlarged 
Diamond Head State Monument.  An interim 
plan and alternative recreational development 
proposals were presented for public review in 
August and September 1977, and the CAC was 
formed in October 1977 to help develop a final 
plan. 
  
The final conceptual plan and the resulting 
development plan and phasing plan presented in 
the Diamond Head State Monument Planning 
Report, June 1979 represented the culmination 
and consensus of that process.  They thus 
constitute the recommendations of the many 
individuals—both staff and interested citizens—
and agencies that participated in the effort. 
 
This Plan was accepted by the Board of Land 
and Natural Resources in 1979, and 
subsequently adopted by the Legislature as the 
official document setting forth the future 
direction of Diamond Head State Monument 
(Act 313, SLH 1992). 
 

Objective and Policies 
 
As part of the 1970's planning effort, planning 
objective and policies were formulated.  The 
objective of the Department of Land and Natural 
Resources in proposing the expansion of 
Diamond Head State Monument, in accordance 
with Act 182, Session Laws of Hawaiÿi 1975, is 
to preserve and protect, and to include 

restoration of, Diamond Head crater while 
providing public recreational opportunities. 
 
The objective of the final plan, as determined by 
the Diamond Head Citizen’s Advisory 
Committee, was stated as: 
 
“The establishment of a semi-wild interior park 
and development of an exterior park for family 
picnic outings.” 
 

Plan Policies 
 
The policies established for the management and 
development of Diamond Head State 
Monument, as outlined below, were directed 
toward fulfilling the objective stated above. 
 
1. That all recreational development be 

directed toward passive activities as defined 
in the State Comprehensive Outdoor 
Recreation Plan (SCORP): “Informal 
activities that require less intensive use and 
development of a site (i.e., picnicking, 
sunbathing, hiking).” 

 
2. That all major actions planned by the DLNR 

within and adjoining the Monument require 
an approved Environmental Impact 
Statement or Assessment prior to initiation. 

 
3. That no new permanent buildings or 

structures be constructed within the 
Monument unless required for public health, 
sanitation, or safety of users, or the 
maintenance and management support of the 
Monument.  Further, that the visual impacts 
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be considered in locations, design, and 
landscaping. 

 
4. That large crater festivals be phased out as 

park development takes place within 
Diamond Head crater, and any large 
commercial use that may detrimentally 
affect the environment of the crater be 
restricted. 

 
5. That the DLNR acquire all available unused 

or unrequired Federal lands adjoining or 
with Diamond Head and secure the phase-
out of State DOD and FAA structures within 
the Monument as feasible. 

 
6. That all other agencies with land fronting 

Diamond Head Road between the two 
gatehouses be urged to coordinate their 
beautification efforts with the Green 
Landscaped Corridor Plan developed by the 
DLNR, and that safety features be provided 
for pedestrian and non-motorized 
transportation around the crater on Diamond 
Head Road and into the crater. 

 
7. That no civilian aircraft be permitted to land 

anywhere within the Monument or to fly so 
low as to create a noise or dust nuisance or 
endanger people on the ground. 

 
After considering a number of conceptual 
schemes, a Final Conceptual Plan was designed 
and approved by the CAC in June 1978.  The 
plan restores the interior of the crater to an 
essentially semi-wild state, with reforested areas, 
an extensive wildland, and meadowlands.  
Public access would be through two tunnels, but 
the short length of the road will do little more 
than connect them and lead to the interpretive 
center, restrooms, and parking area all 
concentrated between the tunnels. 
 
This development plan unanimously approved 
by the Diamond Head CAC, reflects a modified 
“wilderness” area with various uses consonant 
with the land uses envisioned by the Conceptual 
Plan.  The following summarizes the key 
elements of the 1979 Development Plan (Figure 
2): 
 

Tunnels 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be one-way with entry into the 
crater via the Kapahulu Tunnel and exit through 
the Kähala Tunnel where a pedestrian walkway 
was also planned.  The existing parking and 
scenic overlook outside the crater adjacent to the 
Kähala Tunnel would be improved to handle the 
“anticipated influx of visitors to the area.” 
 
Interior Roadways and Parking 
The paved roadway network within the 
Monument would be limited to corridors 
required for public access and to mostly existing 
roads through the area currently restricted only 
to State DOD and FAA personnel.  The road 
from Kapahulu Tunnel would be one-way only 
to Kähala Tunnel or vice-versa.  While the 1979 
Development Plan only shows the parking lot 
below Battery Birkhimer, the text describes 
parking being limited to a few designated 
parking lots with planned overflows for events 
on the landscaped open areas. 
 
Interpretive Center 
The proposed interpretive center would be 
located between the two tunnel entrances inside 
the crater.  Its design would also reflect a rustic 
character to integrate into the surrounding 
natural wilderness concept.  The structure would 
also be designed to reveal the panoramic outdoor 
scene for interpretive and fire watch security 
purposes.  Access to the Center would be 
provided by the lower parking area (which is the 
existing parking lot below Battery Birkhimer).  
The present service road to Birkhimer EOC 
would be used for handicapped access.  
Although no interpretive program had been 
developed, the Plan did recommend that any 
interpretive program stress the geology, 
historical use, and interesting flora of the crater. 
 
Parking 
The 1979 Development Plan showed parking 
below the site of the proposed interpretive 
center, with additional parking at the Cannon 
Club and outside of Kähala Tunnel.  
Presumably, the first choice for visitors would 
be to park near the interpretive center or in a 
second overflow lot outside of the Kähala 
Tunnel (which would require walking in through 
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the tunnel).  If these two parking lots were full 
or otherwise not available, parking at the 
Cannon Club would be the third alternative. 
 
Caretaker Residence 
To facilitate 24-hour security, a caretaker 
structure was planned to be unobtrusively 
located proximate to the proposed Interpretive 
Center.  
 
Comfort Stations 
Sanitary facilities would be provided as minimal 
support for the daily public use of the 
Monument.  Shown on the 1979 Development 
Plan were facilities located at the Cannon Club, 
the existing comfort station location and another 
at the proposed parking lot below the Kähala 
Tunnel.  Portable chemical lavatories would 
supplement the permanent facilities for large 
events and usage requiring additional facilities. 
 
Exterior Picnic Area 
Exterior picnic facilities (site undetermined) 
were also planned to be geared for large 
gatherings in areas accessible by automobile.  
According to the 1979 Development Plan, with 
careful management, picnic areas outside the 
crater could be utilized 24 hours a day. 
 
Interior Picnic Areas 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
A wooded open space across the road from the 
Interpretive Center was recommended to serve 
as a low-density picnic site for visitors and 
hikers, and as a walk-in site for day users.  This 
area would be designed to integrate facilities 
into the natural surroundings without 
introducing a fire hazard.  No cooking facilities 
would be provided and a stone wall would be 
built as a firebreak. 
 
Dryland Habitat 
The proposed dryland habitat element of the 
Plan covered essentially the entire interior of the 
crater.  Natural environmental characteristics 
would establish distinctive zones consisting of 
the (1) existing kiawe forest (to remain intact), 
(2) dry-lake area (wetland) labeled as 
“shrubland” on the 1979 Development Plan, (3) 
meadowlands (existing lawn area), and (4) 
reforested area.  The reforested area would 

consist of small-tree vegetation reflecting the 
natural ecosystems for this area.   Design of 
facilities would be just enough to satisfy the 
basic recreational potential of the area.  Service 
roads, firebreaks, and other fire-control devices 
would be unobtrusively implemented into the 
design. 
 
Upper Slopes 
This element of the plan primarily addressed 
Lëÿahi Summit.  As a major hiker destination, a 
closely monitored management program was 
recommended because of endangered plants in 
the surrounding area and the need to refurbish 
the summit while still maintaining a low profile 
and rustic character. 
 
Trail System 
Two separate trail systems (interior and exterior) 
were planned to address different needs and 
purposes.  The exterior trail system would have 
a dual function as a jogging and bicycle path 
traversing the mauka end of the Monument and 
along the existing trail on the lower ÿEwa-makai 
slopes.  Several access points would be required 
for neighborhood linkages and security.  The 
trail width would be sufficient to accommodate 
emergency vehicles. 
 
The interior trail system was limited to the 
existing trail to the summit of Lëÿahi; a new trail 
around the proposed shrubland (wetland) which 
would continue on the road to Tunnel 407 and 
from there to the crater rim; and a new trail 
starting from outside Kähala Tunnel over the 
crater rim to the other side of the tunnel.  Only 
trail access to reach panoramic view sites along 
the crest and Lëÿahi Summit lookout would be 
available.  The upper slopes, with crumbly 
footing and sparse vegetation, and endangered 
plants in the area, were determined to justify 
limited access. 
 
Landscaping 
• Reforestation and replanting of major areas 

with hardy, maintenance-free plants to 
present a rustic natural setting. 

• Non-native vegetation such as fountain grass 
will be monitored and contained or 
removed. 
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• Selected natural areas would be established 
to ensure the survival of native and 
endangered plants and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 
Linear Parkway 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines and poles would be eliminated. 
 
Project Nursery and Maintenance Yard 
This element would be designed to propagate 
and establish dryland native plants for the 
Monument.  Once the reforestation is completed, 
the yard would be moved from a temporary 
facility outside the crater. 
 
Planned Phasing of the 1978 Conceptual Plan 
  
The following describes the phased 
implementation of the Development Plan over 
approximately 20 years, as envisioned by the 
CAC in 1979. 
 
The first three years were to be utilized to 
establish the Executive Order for the Monument 
and develop recreational uses.  The exterior 
parkway, roadway improvements, landscaping, 
burial of all utilities, and the development of 
trails were given priority in this period. 
 
During the subsequent two years, the peripheral 
government parcels were to be included into the 
Monument for resource management.  The 
visitor/interpretive center and parking area were 
planned for construction, as well as reforestation 
of the crater interior.  The exterior park was to 
be initiated with parking and comfort stations, 
and new trails were planned. 
 
The 10-year projection included the acquisition 
of the slopes above the Cannon Club and of 
properties within the crater as feasible.  Most of 
the parcels have been acquired.  The remaining 
FAA parcels are scheduled to be returned to the 
state for possible inclusion into the monument.  
 
The final plan was to be the full recreational 
development of the Monument, with inclusion 
of Civil Defense facilities as feasible.  The 

visitor/interpretive center and parking were to be 
relocated and unrequired roadways removed. 
 
An alternative of the Final Conceptual Plan 
phasing was the possibility of varying the 
timetable of the plan to provide flexibility in 
response to unforeseen situations.  In 1979, it 
was anticipated that, if, for valid reasons, the 
Monument development or acquisitions could 
not proceed in accordance with the envisioned 
phasing, DLNR State Parks would pursue 
appropriate actions and/or alternatives while 
continuing to move toward the objective of 
ultimate development of the Monument in the 
shortest possible time.  As the end of the 20-year 
time period approaches, it is clear that DLNR 
was very successful in the acquisition of land for 
the Monument as was ultimately envisioned in 
the 1979 Development Plan.  Interim facilities 
consisting of trail improvements, water lines, a 
comfort station, parking lot and small picnic 
area within the crater were also developed.  
However, funding for many of the other major 
improvements were never secured to implement 
the rest of the 1979 Development Plan. 
 
 

1.4 THE NEED TO UPDATE THE 

1979 MASTER PLAN 
 
During the past 24 years since the 1979 Plan was 
prepared and portions implemented, visitor use 
of Diamond Head State Monument has 
increased significantly (from 41,000 visitors in 
1980-1981 to 800,000 estimated visitors in 
1996-1997), impacting natural resources, park 
improvements, and county facilities (road, 
water, and sewage treatment). The Federal 
Aviation Administration (FAA), the United 
States Department of the Army (USA), and the 
State Department of Defense (State DOD) lands 
identified in the 1979 Plan, have recently or are 
being vacated by the respective agencies.  The 
Office of Hawaiian Affairs (OHA) is also now 
eligible to receive revenues derived from 
“ceded” lands. 
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1.5 THE MASTER PLAN UPDATE 

PROCESS AND ITS OBJECTIVES 
 
In 1997, the State Legislature recognized the 
need to address this situation and funded an 
update of the 1979 Plan.  The update is to 
include the preparation of plans and designs for 
the incremental development of the Monument, 
including a visitor/interpretive center.  The 
product will be a Master Plan Update and 
Environmental Impact Statement and related 
technical appendices, as may be required for the 
construction of improvements to include a 
permanent visitor/interpretive center. 
 
As part of State law under Chapter 6E-32, 
Hawaiÿi Revised Statutes, amendments to the 
1979 document are allowed by the Board of 
Land and Natural Resources with the review and 
recommendations of the CAC, organized in 
October 1977. 
 
Since January 1998, the Division of State Parks 
and its planning consultant PBR HAWAII have 
met with the CAC once or twice a month, 
including field trips, on the update of the 1979 
Development Plan and the location and program 
of the proposed visitor/interpretive center.  In 
the process of these meetings with the CAC, 
four sites for the visitor/interpretive center were 
identified within the crater, from which three 
were identified for further evaluation.  These 
three sites and their accompanying master plans 
covering the remainder of the DHSM were then 
presented for public input through the State of 
Hawaiÿi Chapter 343 Environmental Impact 
Statement (EIS) process  
 
The EIS Preparation Notice (EISPN) was filed 
with the State Office of Environmental Quality 
Control (OEQC) on August 25, 1998. Notice of 
the availability of the EISPN was published in 
the September 8, 1998 issue of the 
Environmental Notice.  The 30-day public 
comment period for the EISPN occurred 
between September 8, 1998 and October 8, 
1998.  During this time there was an opportunity 
for public input on the desirability of the various 
alternatives considered. Public informational 
meetings were held on November 23 and 
November 24, 1998. 

Based on the CAC’s recommendations and 
public comments received on the EISPN, DLNR 
selected a preferred alternative.  This preferred 
alternative (proposed action) was presented in 
the Draft EIS. 
 
Notice of the availability of the Draft EIS was 
published in the Environmental Notice on April 
8, 2000 and a second 45-day public comment 
period began—ending on May 23, 2000.  A 
second set of public informational meetings was 
held on April 26 and May 8, 2000.  Notice of the 
availability of the Final EIS was published in the 
Environmental Notice on November 8, 2000. 
 
Public hearings will be held in the process of 
obtaining: 1) Conservation District Use 
Permit(s) from BLNR; 2) Special Management 
Area Use Permit(s) and the Diamond Head 
Special District Major Permit from the City and 
County of Honolulu; and 3) Well Permit(s) 
(Well Construction Permit, Pump Installation 
Permit and Water Use Permit), if necessary, 
from the State Water Commission. 
 
 

1.6 CONTENT OF THE MASTER 

PLAN UPDATE 
 
Each of the following chapters explains in detail 
the important issues that had an impact on the 
update of the 1979 Master Plan.  The material is 
organized as follows: 
 
Chapter 1: Introduction 
This chapter discusses the history of the 
Diamond Head State Monument (DHSM), the 
role of the Citizens Advisory Committee (CAC) 
in the DHSM planning process, the original 
1979 master plan, the need to update the 1979 
plan, and the update process.  
 
Chapter 2: Land and Land Use 
This chapter describes the Monument’s location, 
its existing users, its relationship with 
surrounding neighborhoods, and regulatory 
considerations, and their effect on the update 
process. 
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Chapter 3: Geology/Land Form 
This chapter describes the Monument’s 
topography, its formation, soils, climate, and 
hydrology. 
 
Chapter 4: Biological Resources 
This chapter describes the flora and fauna of the 
DHSM and what impact these resources had on 
the update of the master plan. 
 
Chapter 5: Cultural/Historical Resources  
This chapter discusses the Monument’s 
numerous historical resources and its history 
from legends to the present, and its importance 
in updating the master plan. 
 
Chapter 6: Scenic Resources 
This chapter describes existing and potential 
scenic resources within the DHSM and their 
potential role in the master plan update. 
 
Chapter 7: Public Activities 
This chapter discusses existing uses within the 
DHSM, including existing improvements and 
infrastructure, potential uses of the Monument 
(both recreational and non-recreational), and 
their implications in updating the master plan. 
 
Chapter 8: Master Plan Update 
This chapter discusses the original 1979 
Development Plan, amended objective and 
policies, master plan update alternatives, public 
feedback, evaluation criteria, the preferred 
alternative, the updated master plan, conceptual 
landscape plan, and project phasing and costs. 
 
Chapter 9: Visitor/Interpretive Center 
This chapter describes the conceptual 
architecture of the proposed visitor/interpretive 
center, including architectural programming, 
possible exhibits, and conceptual architectural 
design. 
 
Chapter 10: Environmental Impacts 
This chapter discusses the integration of the 
master plan update process with the State 
environmental impact statement process. 
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2.0 Land and Land Use 
 
The DHSM exists within a larger context of land 
use and activity, which may or may not be 
compatible with the integrity of the Monument.  
Land ownership and use, particularly on parcels 
adjacent to or surrounded by DHSM property 
could affect the ultimate use of the crater.  In 
general, land use will influence the location of 
park uses and park facilities.  Following a 
description of the existing DHSM context, this 
section discusses the potential for future change. 
 
 

2.1 LOCATION AND GENERAL 

DESCRIPTION 
 
Diamond Head, also known as Lëÿahi, lies on 
the southern coastline of Oÿahu, approximately 
one and a half miles south of the slopes of the 
Koÿolau range.  To the northwest are residences, 
Kapiÿolani Park, the Honolulu Zoo and Waikïkï 
(Figure 3).  To the north are the Cannon Club, 
Kapiÿolani Community College and the 
residential areas of Kapahulu and Kaimukï.  To 
the east is the residential area of Kähala.  To the 
south is Diamond Head Road and Diamond 
Head Beach Park.  
 
Diamond Head is a nearly circular crater of 
approximately two-thirds of a mile in diameter 
and is bounded by Diamond Head Road and 
Monsarrat Road.  The Diamond Head State 
Monument consists of the following TMKs: 
TMK: 3-1-42: 6, 8, 10, 14, 17, 21, 23, 24, 25, 
36, 37, and 38 and TMK: 3-1-35: 22 and 23 
(Figure 4).  Parcels to be added to the Diamond 
Head State Monument include: TMK: 3-1-42: 
11 (Cannon Club), TMK 3-1-42:15 (FAA), and 
TMK 3-1-42:16 (FAA), TMK 3-1-42:20 (por.).  
The entire crater is in government use.  
 
The project is located within the Primary Urban 
Center of Honolulu, surrounded primarily by 
single-family residential land uses.  Kapiÿolani 
Park, a major urban regional park, is located just 
west of Diamond Head Crater.  Along the 
southern edge of the crater, Diamond Head 

Beach Park and the U.S. Coast Guard lighthouse 
lie on the opposite side of Diamond Head Road.  
Along the northeastern edge of the crater, on the 
opposite side of Diamond Head Road, are 
Kapiÿolani Community College, Kaimukï 
Intermediate School, and Diamond Head 
Memorial Park.  
 
Geologically speaking, Diamond Head is an 
extinct volcanic tuff cone, with a variable-height 
rim surrounding the recessed interior area, which 
is accessible via two tunnels.  The interior is an 
extensive open space, including a large fenced 
area that contains several structures presently 
occupied by the State Department of Defense 
(State DOD).  The remainder of the crater is 
undeveloped open space except for a comfort 
station and parking lot for Monument visitors.  
 

 
The highest point, on the southwest rim of 
Diamond Head, known as Lëÿahi Summit, 
presents a spectacular panorama in all directions 
as a reward for the climb via a steep trail and 
stairway system. 
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2.2 RELATIONSHIP WITH 

SURROUNDINGS 
 
Diamond Head’s relationship with the 
surrounding environs is critical.  The crater is a 
National Natural Landmark and a State 
Monument.  In order to preserve its natural 
appearance and view aspects, the crater was 
placed and remains within the State 
Conservation (Land Use) District and also 
within the City and County of Honolulu 
Diamond Head Special District.  The 
Conservation District limits types of land uses 
and activities, while the Special District protects 
the view of the Monument.  The Monument is 
thus stabilized, and “mounted” into an 
essentially permanent setting - a large, 
undeveloped, natural feature ringed with urban 
developments of low-rise homes, parks, and 
government facilities such that the natural 
appearance of the crater can be viewed and 
appreciated from Koko Head to Ewa, from miles 
out to sea, or from the air, as an icon of Hawaiÿi. 
 
The relationship of development within the 
Monument to that outside is also significant.  
The Hawaiÿi National Guard has many of its 
facilities located inside the boundaries of 
DHSM. The Emergency Operations Center 
(EOC) and Military Emergency Centers 
(MEC), also in the crater, are the centers of 
State government and communications 
during situations of war or disaster.  Daily 
emergencies around Honolulu are also 
handled through Diamond Head from a 
repeater site for police, ambulance, and 
firefighting personnel. 

 

2.3 REGULATORY 

CONSIDERATIONS 
 
Federal 
 
National Natural Landmark:  The National 
Natural Landmark title is bestowed as an honor 
upon an outstanding natural landmark by the 
Federal government.  The objectives of the 
natural landmark program are to encourage the 
preservation of sites importantly illustrating the 
geologic and ecologic character of America; to 
enhance the educational and scientific value of 
sites so preserved; to strengthen the cultural 
appreciation of the natural history of America 
among people; and to foster a greater concern 
and involvement in the conservation of 
America’s natural heritage among Federal, State, 
and local governments, citizens organizations 
and individuals. There are no rules or 
regulations for this special award, and 
conservation is the responsibility of the owner 
(State of Hawaiÿi). 
 
National Register of Historic Places: Portions 
of the DHSM are identified as being located 
within the Fort Ruger Historic District, which 
was listed on the National Register of Historic 
Places (NRHP) in 1983 (Allen and Shideler 
1996:23).  As such, it is one of “triggers” of the 
State Environmental Impact Statement law 
(Chapter 343, Hawaii Revised Statutes). 
 
Americans With Disabilities Act: All facilities 
will be designed to meet the Americans with 
Disabilities Act Accessibility guidelines and the 
requirements of Section 103-50 Hawaii Revised 
Statues (HRS), except: 1) where compliance 
would cause substantial harm to cultural, 
historical, religious, or significant natural 
features and characteristics; 2) where 
compliance could substantially alter the nature 
of the setting or the purpose of the facility, or 
portion of the facility; 3) where compliance 
would require construction methods or materials 
that are prohibited by Federal, State, or local 
regulations or statutes; 4) where compliance 
would not be feasible due to terrain or prevailing 
construction practices. 
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State of Hawaiÿi 
 
State Land Use District: The State Land Use 
Commission (LUC) places all lands in the State 
of Hawaiÿi in one of four land use districts: 
urban, agriculture, conservation, or rural.  As 
illustrated in Figure 5, the DHSM consists 
primarily of conservation district land.  Only a 
very small portion of the DHSM lies in the 
urban district and is subject to City and County 
of Honolulu zoning regulations.   
 
Conservation District land is subject to the 
administrative rules of the Hawaiÿi State 
Department of Land and Natural Resources 
(DLNR), Title 13, Chapter 5.  These rules define 
four subzones of conservation district land, two 
of which apply to the DHSM. 
 

Resource (R) subzone: The objective of 
this subzone is “to develop, with proper 
management, areas to ensure sustained use 
of the natural resources of those areas.”  The 
resource subzone encompasses lands used 
for parks or for outdoor recreational uses. 

 
General (G) subzone: The objective of this 
subzone is “to designate open space where 
specific conservation uses may not be 
defined, but where urban use would be 
premature.” 

 
Most of the DHSM is currently designated as an 
R (Resource) subzone (Figure 6).  However, 
during the EISPN comment period, the State 
Land Use Commission noted that TMK: 3-1-
42:10, 21, 23, 24, 25, 36, and 37 were classified 
as Conservation District but were not 
subsequently designated within a particular 
subzone.  DLNR will work with the Office of 
State Planning to ensure that the subject parcels 
are placed in the proper Conservation district 
Subzone(s). 
 
The portion of the crater floor where most of the 
State DOD facilities are concentrated and the 
slopes above and over the crater rim are 
designated as G (General) subzone.  This is 
important because most of the proposed 
visitor/interpretive center will be located in a G 
(General) subzone. 
 

All structures must be consistent with the 
purpose of the Conservation District.  The park’s 
primary structure, the proposed 
visitor/interpretive center, will probably be 
located mostly within the General (G) subzone 
and thus will be subject to those restrictions.  
The General (G) designation is the least 
restrictive of the conservation district subzones.  
Since the proposed master plan update involves 
use of lands within the Conservation District, 
approval will be sought from the State Board of 
Land and Natural Resources (BLNR). 
 
State Comprehensive Outdoor Recreation 
Plan: The SCORP, which deals with all 
existing and proposed recreational areas lists 
among its purposes: 
 
• Identify recreational demand and 

need by State, County, and Planning 
Area. 

 
• Provide statewide and regional 

recommendations for development 
and preservation of recreation and 
open-space resources. 

 
Diamond Head is included in the 1996 SCORP 
report. 
 
State Plan:  The statement of Program 
Objectives (DLNR) pertaining to Diamond Head 
is as follows: 
 

To enrich the leisure time of people of 
all ages by making available for 
appreciation and study other unique 
features of the State.  In the future, 
emphasis will be placed on interpreting 
these features. 

 
State Monument:  State Parks criteria define 
State Monuments as: “Areas, usually limited in 
size, established primarily to preserve objects of 
historic and/or scientific interest, and places 
commemorating important persons or historic 
events.  The only facilities usually provided are 
those required for the safety and comfort of the 
visitors, such as access, parking, water, 
sanitation, interpretive devices, and sometimes 
facilities for picnicking and other recreational 
facilities.” 
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Amendments to the Diamond Head Master 
Plan: Updates (or amendments) to this plan 
must be approved by BLNR (with the review 
and recommendations of the CAC). 
 
Well Construction Permit: Pursuant to Hawaiÿi 
Revised Statutes, Chapter 174C, State Water 
Code, if any wells are proposed within the 
DHSM, a Well Construction Permit and/or a 
Pump Installation Permit must be sought from 
the State Commission of Water Resource 
Management. 
 
In addition, since the proposed water supply 
source for the project is located in a designated 
water management area, a Water Use Permit 
from the State Commission on Water Resource 
Management would be required prior to use of 
this source. 
 
Environmental Impact Documentation:  
Chapter 343, Hawaiÿi Revised Statutes, requires 
that an EA or an EIS be prepared for the 
proposed development at DHSM.  Several 
factors trigger this: 1) the use of State land and 
State funds; 2) the existence of historic resources 
listed on the National Register of Historic 
Places; 3) development on conservation district 
land; 4) development within the Special 
Management Area; and 5) the possible need for 
Well Permits (Well Construction Permit, Well 
Installation Permit, Water Use Permit) from the 
State Water Commission.  An Environmental 
Impact Statement Preparation Notice (EISPN) 
was filed with OEQC on August 25, 1998 and 
was published in the September 8, 1998 issue of 
the Environmental Notice. The Draft EIS was 
published in the Environmental Notice and 
distributed on April 8, 2000. Notice of 
availability of the Final EIS was published in the 
Environmental Notice on November 8, 2000.  
The Final EIS was accepted by the Governor on 
January 25, 2001. 
 
State Historic Preservation Division (DLNR):  
All plans for the DHSM will be subject to 
review by the State Historic Preservation 
Division, under the State’s historic preservation 
law (Chapter 6E-8). 
 
State Department of Health: While all of the 
proposed uses on the crater floor will be served 

by the municipal wastewater collection, 
treatment and disposal system, Department of 
Health permits may be required for any comfort 
stations not connected with the municipal 
wastewater system (for instance for a comfort 
station on Lëÿahi Summit trail). 
 
City and County of Honolulu 
 
General Plan: As required by the City Charter, 
the General Plan for the City and County of 
Honolulu serves two purposes.  The first is a 
statement of the long-range social, economic, 
environmental, and design objectives for the 
welfare and prosperity of the people of Oÿahu.  
Second, the General Plan is a statement of broad 
policies that facilitate the attainment of the 
objectives of the plan.  Objectives and policies 
of the General Plan appropriate to Diamond 
Head are as follows:  
 
Objective 
 
To preserve and enhance the natural monuments 
and scenic views of Oÿahu for the benefit of both 
residents and visitors. 
 
Policies  
 
1. Protect the Island’s well–known resources: 

its mountains and craters; forests and 
watershed areas; marshes, rivers, and 
streams; shoreline, fishponds, and bays; and 
reefs and offshore islands. 

 
2. Protect Oÿahu’s scenic views, especially 

those seen from highly developed and 
heavily traveled areas. 

 
3. Provide opportunities for recreational and 

educational use and physical contact with 
Oÿahu’s natural environment. 

 
Primary Urban Center Development Plan: 
Diamond Head, mostly located within the 
Preservation District within the Primary Urban 
Center (PUC) Development Plan (DP), falls 
under policy statements dealing with 
preservation.  Small portions of the DHSM are 
located within the Park, Military, Public 
Facility, and Residential Districts.  Eventually, 
these latter designations on portions of the 
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DHSM should be amended on the PUC DP Land 
Use Map. 
 
Land Use Ordinance:  The P-1, Restricted 
Preservation District establishes most of 
DHSM’s underlying zoning (Figure 7), it is 
“intended that all lands within a state-designated 
conservation district be zoned P-1 restricted 
preservation district.”  As such, “within the P-1 
restricted preservation district, all uses, 
structures and development standards shall be 
governed by the appropriate state agencies.”  
Portions of the Monument are zoned P-2, 
General Preservation, F-1, Military and Federal 
Preservation, and R-5, Residential District. 
 
In their review of the Draft EIS, the City and 
County of Honolulu Department of Planning and 
Permitting (DPP), wrote that, “the proposed use 
is considered a public use and is a permitted use 
within any zoning district regulated by the city.” 
 
One exception where the plan does not conform 
with existing land use regulatory controls is that 
the height limit of the City and County of 
Honolulu’s Diamond Head Special District will 
be exceeded.  The Diamond Head Special 
District calls for 0 feet height limit in the area 
around the DHSM.  The proposed 
visitor/interpretive center, comfort stations, 
wetland viewing platform, entry guardhouse (at 
Makapuÿu Avenue) and a people mover booth 
will all exceed this height limit.  It should be 
noted that current (or recently built) projects (not 
covered by the Master Plan Update), including 
an interim interpretive kiosk and toll booth at the 
entry to Kähala Tunnel will also exceed this 
height limit. 
 
Diamond Head Special District (Ord. #77-
123):  The Special District designation (Figure 
8) is for “Areas wherein natural and man-made 
objects of beauty and historic, cultural, 
architectural and scenic significance may be 
preserved, enhanced and perpetuated.” 
 
Every development in a special district is 
classified into one of three categories: major, 
minor, or exempt.  Major and minor projects 
require a special district permit.  Major permits 
are required for projects that may significantly 
change the intended character of special district.  

Major permits require review by the 
neighborhood board before submission of the 
application, a public hearing by the Director of 
the Department of Planning and Permitting 
(DPP) (formally Department of Land 
Utilization), and review by the Design Advisory 
Committee.  Minor permits are required for 
projects that will have limited impact.  The 
Director of DPP has the right to review and 
modify such projects.  Exempt projects have 
negligible or no impact.  They include projects 
that require emergency repairs, interior work 
and, in some cases, do not change the exterior 
appearance of a structure.  It is anticipated that 
implementation of the Master Plan Update will 
require a Major Permit. 
 
Special Management Area (SMA) Permit:  
The entire DHSM lies within the Special 
Management Area (SMA), a County designation 
designed to protect shoreline areas and natural 
resources of the coastal zone.  Because 
implementation of the DHSM Master Plan 
Update within the SMA will probably exceed 
$125,000, an SMA Use permit is required from 
the County. 
 
In their review of the DEIS, DPP wrote that, 
“…the project is within the Special Management 
Area and a major Special Management Area Use 
Permit will be required.  It would be appropriate 
for the project’s Master Plan to be 
comprehensively reviewed during the processing 
of this permit.” 
 
Draft Honolulu Bicycle Master Plan: In July 
1998, the City and County of Honolulu 
Department of Transportation Services (DTS) 
published the Draft Honolulu Bicycle Master 
Plan.  The plan provides a strategy for the 
bicycle component of Honolulu's future 
transportation system.  It identifies an integrated 
network of on-road bike lanes and off-road 
multi-use paths.  The plan also provides 
recommendations for the development of a 
regional network of almost 100 miles of new 
bicycle routes, stretching from Kähala to Pearl 
City.  While the portion of the DHSM that 
encompasses area roads is limited to Diamond 
Head Road and Makapuÿu Avenue between the 
Cannon Club and 18th Avenue, DLNR is 
coordinating with DTS to try to accommodate 
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improved bicycle facilities as part of the DHSM 
Master Plan Update.  Current proposals include 
the construction of a multi-user, grade-separated 
pedestrian bike path along Diamond Head Road 
between 22nd Avenue and the Cannon Club and 
the provision of secure bicycle parking at the 
Cannon Club and at the entries to the crater. 
 
 

2.4 IMPLICATIONS FOR MASTER 

PLAN UPDATE 
 
The major concern of the public and the CAC is 
the disposition of government lands into the 
monument and the development of facilities 
within the boundaries, in accordance with 
Section 6E-32, HRS. 

2.4.1 Relocation Plan 
 
The largest of the existing facilities in the crater, 
the FAA CERAP was recently demolished and 
the site has been restored.  The FAA has 
recently relocated to a new CERAP facility at 
Honolulu International Airport. 
 
In addition, the State DOD is planning to 
relocate its National Guard Facilities to Barbers 
Point, which may involve vacating Building 
301, 303, and 304.  When funding is available, 
these buildings will be demolished and the 
building sites will be landscaped (Figure 9). 

2.4.2 Land Acquisition  
 
Currently, there are nearly 500 acres of land 
within the Diamond Head State Monument 
covered under Executive Order No. 2000, dated 
April 9, 1962, No. 3642, dated February 2, 1995 
and No. 3688, dated May 3, 1996 (TMK: 3-1-
42: 6, 8, 10, 14, 17, 21, 23, 24, 25, 37, and 38).  
Executive Order No. 3688 overlaps Executive 
Order No. 1997, which is under the State 
Department of Defense.  Executive Order No. 
3743, dated August 13, 1998, added TMK: 3-1-
35:22 and 23.  In accordance with Act 182, SLH 
1975, “all State lands within and adjacent to the 
monument shall be returned to the Department 
for inclusion within the monument, except for 
land upon which is situated a structure in active 
use for the proposes originally disposed of.”  Of 

lands identified for inclusion into the 
Monument, the following remain to be 
incorporated (Figure 10): 
 
Approximately two acres of land currently used 
as a State Parks Baseyard along Diamond Head 
Road as identified as TMK: 3-1-42, portion of 
parcel 20. 
 
Approximately 3.4 acres of land that up until 
recently had been used by the Federal Aviation 
Administration within the Crater identified as 
TMK: 3-1-42, parcels 15 and 16. 
 
Approximately 7.0 acres of land comprising the 
Cannon Club as used by the U.S. Army and 
identified as TMK: 3-1-42, parcel 11. 

2.4.3 Government Rules and 
Regulations 

 
Each level of government has established legal 
requirements with regard to zoning, 
management, facilities, and use of Diamond 
Head under the respective designations – City 
and County of Honolulu Special District, State 
Monument, and National Natural Landmark.  
Each of them can be considered as a 
development and use constraint.  
Implementation of this master plan update will 
require a number of governmental approvals, 
providing the public and governmental agencies 
with numerous opportunities for input and 
refinement of the project proposals. 
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3.0 Geology/Land Form 
 
This chapter describes the physical features of 
the crater and the forces that are shaping it 
(climate, drainage).  The understanding of the 
physical character of the Diamond Head crater is 
important in developing plans for its 
improvement, its use and its management. 
 
 

3.1 TOPOGRAPHY 
 
Diamond Head Crater, is a broad, saucer-shaped 
crater situated on the Honolulu plain, bounded 
on the south by the ocean, as shown in Figure 
11.  The nearly level floor of this roughly 
circular crater is much broader than the rim is 
high – its diameter is about two-thirds of a mile 
(3,520 feet), while its highest point, on the 
southwest rim, is 761 feet. 

 
The principal departure from the circular form 
occurs as an elongation of the southwest rim to 
the highest point, in a direction about S 60 
degrees W, and the longer axis of the crater is 
approximately 15 percent greater that the shorter 
axis. 
 
The elevation of about one-fourth of the total 
perimeter of the rim is below 400 feet, slightly 
more than half is between 400 and 500 feet, and 
the remainder is more than 500 feet in elevation.  
The lowest point, on the southeast side, is about 
320 feet above sea level. 
 
The crater floor has slopes running from 2 to 12 
percent; about half are 6 percent or less.  The 

lowest point of the crater, due east of the center 
– covering an area of less than 5 percent of the 
floor – is less than 200 feet above sea level.  
Slightly more than half the floor area is below 
300 feet. 
 
Two thirds of the crater rim is a sharply crested, 
circular ridge of 500- to 800-feet width at its 
base.  The slopes, in general, are steep; the 
outside slope being dissected into alternating 
ravines and spurs.  The remaining one-third of 
the rim, including all those parts of the crest 
rising above 500 feet, is somewhat less regular, 
much more massive, and much more deeply 
dissected.  It is the only part of the crater that 
shows any considerable amount of dissection of 
the inside rim. 
 
The massive rim of Diamond Head is eroded by 
numerous deep, narrow ravines that follow 
radial courses down the steep surface.  Most of 
the ravine bottoms are only 2 to 3 feet wide – in 
some places just a few inches.  The steeper 
portions on some ravine channels contain series 
of potholes.  The side walls of the channels are 
generally fairly smooth, except near their tops. 
 
Most of the cliffs at the heads of the majority of 
the ravines rise 50 to 200 feet, nearly or quite to 
the crest of the crater rim and range from slopes 
of 70 degrees to vertical or slightly overhanging 
declivities.  The smaller ravines head in 
rounded, funnel-like coves, above which are 
graded slopes of spurs.  
 
Between the ravines are long, narrow, radial 
spurs having longitudinal slopes averaging 30 to 
35 degrees, but in places these are cut back at 
the base so that the slope becomes 40 to 45 
degrees.  The slopes of these spurs are covered 
by beds of calcareous talus breccia that mantle 
them, in some places, up to within 100 to 150 
feet of the adjacent rim crest.     
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3.2 GEOLOGY 
 
Diamond Head is the best known of the 
pyroclastic craters of the world, and is an ideal 
example of the class.  Its significance is such 
that Diamond Head has been designated as a 
“Registered Natural Landmark” by the Federal 
Government. 

3.2.1 Summary 
  
Following the erosion of the Koÿolau Range and 
the formation of a long line of sea cliffs 
extending from Makapuÿu Head to Pearl Harbor, 
the eruption of Diamond Head took place well 
over 150,000 years ago.  At that time the sea 
stood about 40 feet higher than present levels 
and probably extended to the base of the 
Koÿolau Range; thus the site of Diamond Head 
was covered, in part, with offshore coral reefs.  
It is probable that during the eruption, tuff (rock 
composed of finer parts of volcanic detritus) was 
deposited over the reefs in the area north of 
Diamond Head in amounts sufficient to connect 
the crater with the main mass of the Koÿolau 
Range by a neck of land.  From what is known 
of the configuration of the Kaimukï lava, formed 
at a later date, it seems unlikely that this 
connection was broken before the formation of 
the Kaimukï crater.  With that renewal of 
volcanic activity, many thousands of years later, 
the main vent of Diamond Head remained 
dormant, but three other vents, not known to 
have been active previously, opened – Kaimukï, 
Mauumae, and Kupikipikio.  The lavas of 
Kaimukï and Mauumae established two separate 
crater masses; the Mauumae lavas made more 
permanent the neck of the land that joined 
Diamond Head to the Koÿolau Range.  Lava 
from the Kupikipikio dike added considerably to 
the height of the Kupikipikio Point and gave 
greater stability to the original reef-rock mass 
over which it erupted. 
 
The sea remained about 40 feet higher than 
present levels for a rather brief period, during 
which wave action cut cliffs in the tuff, and then 
receded to a position not more than 12 feet 
above the present level.  Further recession of the 
sea to its present position, and the continuation 
of weathering and erosion to the present day, are 

the closing geologic events of the Diamond 
Head region. 

3.2.2 The Pyroclastic Volcano 
 
The Greek word “pyroclastic” means 
“fragmented by fire.”  Hot volcanic materials, 
such as pockets of magma (molten rock), persist 
deep within the rocks of volcanic regions.  The 
magma can move above from one pocket to 
another and even rise to the surface on occasion.  
Gases generated by magma usually work their 
way to the surface through cracks or, more 
slowly, through porous rocks, and escape.  
When water runs down through the cracks in 
any quantity, however, thereby coming into 
direct contact with the hot magma, great 
amounts of steam are generated with explosive 
force.  The force of this steam breaks through 
the overlying rocks, fragmenting both the rocks 
and the hot volcanic materials.  All of this 
pulverized material, and even much larger rocks, 
can be blown high into the air with the steam.  
Dust and smaller particles may also be converted 
into a mud-like material, or simply moist ash, by 
the steam.  Falling back to the surface of the 
ground, the finer ejected material forms 
stratified layers that harden and, with time, are 
consolidated into rock-like material called tuff. 
 
Geologists have recorded 30 eruptions of the 
pyroclastic type in the southeastern region of 
Oÿahu.  All of these have occurred within a 
radius of 12 miles of Honolulu and are, 
therefore, referred to as the “Honolulu volcanic 
series.”  Several of these eruptions formed 
craters similar to Diamond Head; these are well 
known-Ulupau, Aliamanu, Punchbowl, 
Tantalus, Round Top (Ualakaÿa), and the series 
from Manana to Koko Head.  The fact that 
several of these craters can be connected by a 
straight line indicates that they may have been 
formed along fissures or fault lines. 

3.2.3 The Formation of Diamond Head 
 
In the case of Diamond Head, ground water, 
both fresh and salt, filtered through the sub-
ocean or sub-reef materials, came in contact 
with hot rocks and molten magma, and 
generated explosive steam.  There was probably 
a violent earthquake and a deafening roar, and 
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Profile of Geologic Strata 
Through Diamond Head Cone and Crater

then the explosion blew a hole up through the 
layers of limestone, shattering it into small 
fragments.  Moistened by steam and ground 
water, these materials were blown miles into the 
air with great clouds of steam. 
 
This activity continued for a few hours, perhaps 
a day or so, and then quieted down.  As the 
material settled back to earth, it fell most 
abundantly around the throat through which it 
had been ejected, forming a cone (Figure 12).  
Some of the material formed layers down the 
inside walls, plugging the throat; others formed 
layers down the outside of the cone.  Since the 
northeast tradewinds were blowing, more of the 
detritus settled in a southwesterly direction, 
making that the highest part of the cone.  Where 
the material was soft, much of it was eroded 
away.  Later on, dust, ash, and volcanic mud 
became compacted and cemented into beds of 
tuff, which are hard, but not as hard as basalt or 
lava rock. 
 
In later years, the sea level again rose and 
eroded away a mile or more of the southern 
slope of the crater into a sea cliff. 
 
While there is a surprising amount of agreement 
between the accounts of Diamond Head given 
by various geologists, there are some differences 
of opinion on the formation of this volcano, 
centering on: 1) the time at which the explosive 
eruptions took place; 2) the nature of the 
landscape at that time – whether the site was 
under water or on a raised limestone reef and 
whether or not it was covered with vegetation; 
and 3) the duration of the period of explosions, 
or how long it took to form Diamond Head. 

3.2.4 Structural Geology of Diamond 
Head 

 
Seven principal rock formations are found in the 
Diamond Head region.  The oldest of these is the 
Koÿolau basalt, which makes up the main mass 
of northeast Oÿahu.  Next is a complex series of 
calcareous sandstones, conglomerates, and 
eolian calcareous sandstones.  The Diamond 
Head tuff is third in the age sequence, followed 
by the Kaimukï basalt, the Kupikipikio basalt, 
and the Kupikipikio black ash.  The exact age 
relationships of these last three are not known, 
although they are believed to be essentially 
contemporaneous.  The youngest rock in the 
region, excluding modern alluvium and talus, is 
the calcareous talus breccia, found on the lower, 
exterior makai slopes of the crater. 
 
Blocks of marine limestone are found in the tuff 
of Diamond Head.  Fragments ranging from less 
than half an inch to more than three inches in 
diameter occur indiscriminately in all parts of 
the mass, indicating that the ejection broke 
through coral limestone.  All available evidence 
leads to the belief that limestone is generally 
present beneath the surface in the entire area of 
the Diamond Head-Kaimukï projection. 
 
The areal extent of the Diamond Head tuff is 
roughly Kapiÿolani Park to the west, Kilauea 
Street to the north, Luawai Street to the east, and 
along Kaimanahila to the ocean on the south.  
The tuff varies in depth, with the deepest 
sections located along the leeward (southwest) 
slopes of the crater. 
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Talus breccia, with thickness of 5 to 25 feet, and 
exceptionally to 50 feet, mantles extensive areas 
of the exterior slopes of Diamond Head.  It 
extends to within a vertical 100 feet of the rim 
crest on some of the spurs, although 
considerable areas above the 200-foot contour 
line are above it.  The bedding, crude and 
irregular, is shown chiefly by the calcareous 
laminae that separate the materials accumulated 
during different stages of deposition. 
 
 

3.3 SOILS 
 
The soils of Oÿahu – which have developed from 
volcanic materials that include lava, ash tuff, and 
cinders – are inherently rich in iron, magnesium 
and aluminum, but deficient in phosphorus. 
 
Diamond Head soils consist largely of one-time 
volcanic ash and lapilli altered to palagonite, but 
contain, in addition to the magmatic debris, a 
considerable quantity of talus breccia that 
formed and was cemented by calcium carbonate 
when the sea level was 40 feet higher that its 
present level.  Occasional blocks of Koÿolau 
basalt and numerous fragments of coral 
limestone from the reef that covered the original 
volcano site can also be found. 
 
The Makalapa clay series predominates in the 
alluvium within the crater (Figure 13).  These 
soils are mildly alkaline in their dark grayish-
brown, 8-inches-thick surface layer and mildly 
to moderately alkaline in their 18-to-36-inches 
lower layer.  They are underlain by light-gray to 
dark grayish-brown, weathered, volcanic tuff.  
The Makalapa clay series is divided into three 
types, described below. 
 
The MdB soils come from the shallower slopes 
(2 to 6 percent) of the crater.  Their clay 
components are very sticky and plastic and 
therefore very difficult to work.  Their shrink-
swell potential is high and they crack widely on 
drying.  The permeability and runoff of MdB are 
slow and the erosion hazard is slight.  The 
available water capacity is about 1.4 inches per 
foot of soil.  Roots can penetrate to the volcanic 
tuff beneath. 
 

The MdC soil is similar to the MdB except that 
it occurs on fans (6 to 12 percent slope).  Runoff 
is slow to medium and the erosion hazard is 
slight to moderate. 
 
On the MdD soil (12 to 20 percent slope), runoff 
is medium and the erosion hazard is moderate. 
 
Particularly beneath the developed area in the 
crater’s interior, fill of miscellaneous 
composition and various depths has been added. 
 
 

3.4 CLIMATE 
 
Diamond Head Crater is situated within the 
leeward-lowlands climatic subregion of Oÿahu.  
In general, the climate is characterized by a two-
season year, by mild and fairly uniform 
temperatures, by generally humid conditions, 
and by a dominance of tradewind flow (although 
the slopes of the crater may negate this flow).  
Dry weather prevails except for occasional light 
tradewind showers, which drift over from the 
mountains to windward, and for periods of 
major storms.  In some leeward areas, an 
afternoon sea breeze is common, especially in 
summer. 

3.4.1 Seasons 
 
The two seasons recognized are the seven-month 
winter season (October through April) and a 
five-month summer season (May through 
September).  Summer is definitely the warmer 
season, with an overwhelming dominance of 
tradewinds, rarity of rainstorms, and thus, lower 
average monthly rainfall. 

3.4.2 Temperature 
 
The average-temperature range in leeward 
Oÿahu is small.  The warmest month is August, 
with an average temperature of 78.4ºF; the 
coldest is February, at 71.9ºF.  Temperatures 
above 95ºF are infrequent. 

3.4.3 Wind 
 
As in all mountainous areas, the wind conditions 
at Diamond Head crater are complex.  The high 
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rim of the crater certainly distorts and disrupts 
the general wind flow, but how it affects the 
wind situation within the crater is not well 
known. 
 
The most prominent feature of the air circulation 
is the northeast tradewind flow toward the 
southwest.  Tradewinds averaging more that 14 
miles per hour dominate the flow of air across 
wide reaches of the lowlands.  Light trades 
permit a diurnal cycle of land and sea breezes.  
Extremely high winds are unusual inside the 
crater.  The trades prevail 80 to 90 percent of the 
time from May through September; from 
October through April, they blow across the 
islands only 50 to 80 percent of the time on the 
average. 
 
Local wind regimes may either reinforce or 
oppose the general flow of air, depending on the 
local circumstances.  Extremely high winds 
occur only occasionally, and then only as a 
result of a major storm, the passage of a cold 
front, or an unusual local situation.  The major 
storms are chiefly events of the winter season 
and may yield very high winds from any 
direction.  

3.4.4 Humidity and Cloud Cover 
 
Under tradewind conditions, the moisture 
content of the air is relatively high.  The relative 
humidity commonly averages 60 to 70 percent, 
with nighttime values frequently between 70 and 
80 percent, afternoon values commonly between 
50 and 55 percent and seldom below 40 percent.  
Winter humidity is somewhat higher than in 
summer and, in terms of daily variations, the 
maximum values occur with the minimum 
temperatures during the late night and early 
morning. 
 
The Diamond Head area is basically sunny.  The 
heavy masses of clouds that frequently cling to 
the Koÿolau Range crest are usually fragmented 
by the tradewinds, which sweep the shreds 
rapidly over Diamond Head and out to sea.  
Only during extended Kona storms, which occur 
two or three times a year and most frequently in 
the winter, may overcast conditions persist over 
Diamond Head for more than a day. 

3.4.5 Rainfall 
 
The mean annual rainfall for Diamond Head is 
about 25 inches, with a pronounced contrast 
between the rainy winter season and the drier 
summer season.  Most of the winter rainfall 
occurs in general storm situations, while most 
summer rainfalls consists of brief tradewind 
showers. 

 
The heaviest storm rains frequently occur in 
localities that do not have the greatest average 
rainfall, and it is not uncommon during such 
storms for relatively dry areas such as Diamond 
Head crater to receive within a single day, or 
even a few hours, totals approaching their mean 
annual rainfall. 
 
At all times of the year in leeward Oÿahu, 
rainfall is most likely to occur during the night 
or early morning (59 percent) and least likely to 
occur during mid-afternoon; in general, this 
diurnal variation is far more pronounced in 
summer than in winter. 
 
The amount of rainfall is highly variable from 
one year to another, however.  The precipitation 
of a particular month may vary by 200 to 300 
percent over a period of years; in Honolulu, in a 
62-year period, for example, the extreme values 
were 46 and 10 inches.  Rainfall variability is far 
greater during the winter, when occasional 
storms may contribute appreciably to rainfall 
totals, than during summer, when tradewind 
showers provide most of the rain.  With such 
wide swings in precipitation, it is inevitable that 
there will be occasional drought years in which 
the winter rains fail and there are only two, one, 
or even no rainstorms of real magnitude.  Such a 
deficiency of winter storms hits hardest the 
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normally dry areas, such as Diamond Head, 
which depend chiefly on winter rains and 
receive little precipitation from the summer 
tradewind showers.  In these localities the small 
amount of rainfall that occurs during the usual 
dry summer season is insufficient to prevent 
severe drought. 

3.4.6 Storms 
 
Most of the time, Oÿahu’s weather is dominated 
by the tradewinds; non-tradewind conditions are 
quite different.  Four classes of non-tradewind 
disturbances produce major storms affecting the 
state – cold-front storms, Kona storms, 
hurricanes and tropical storms, and storms 
associated with upper-level low-pressure 
systems. 
 
Cold-front storms occur during the winter when 
cold fronts sweep across the islands, bringing 
locally heavy showers and gusty winds.  As few 
as one or two, or as many as six or more cold-
front storms may occur in a year.  Perhaps once 
every three or four years, on the average, a cold 
front storm will produce winds strong enough to 
do scattered damage to trees, crops, and houses. 
 
Kona storms, like cold-front storms, are features 
of the winter season, occurring when a storm 
eddy, or low, moves past the islands, bringing 
wide-spread heavy rains, often accompanied by 
strong southerly winds. The rainfall in a well-
developed Kona storm is more widespread and 
more prolonged that in the usual cold-front 
storm.  If the Kona storm is accompanied by 
high winds, the winds are usually steadier and 
more prolonged, but not as strong as the extreme 
winds of the cold-front storm.  An occasional 
entire winter may pass without a single well-
developed Kona storm; more often, however, 
one or two such storms occur per year, and 
rarely four or five.  Kona rains, lasting from 
several hours to several days, may fall steadily, 
but the longer-lasting ones are characteristically 
interrupted by intervals of lighter rain or even 
partial clearing, as well as by intense showers 
superimposed upon the more moderate regime 
of continuous, steady rain. 
 
True tropical storms, of which the hurricane is 
the most intense, rarely strike the Hawaiian 

Islands, but they may pass close enough to yield 
heavy rains, high winds, and great waves 
crashing against the coasts.  Six true hurricanes 
have struck since 1950, although at least as 
many others have passed within 300 miles or so 
during the past decade.  Tropical storms, similar 
to hurricanes but with less intense winds (below 
74 mph), are more frequent.  Hurricanes and 
tropical storms are not limited to the winter 
season – they are most likely to occur from July 
through December. 
 
Storms associated with upper-level low-pressure 
systems often resemble a Kona storm and may 
be mistaken for one, except for the absence of 
the persistent and sometimes strong southerly 
winds that frequently accompany Kona storms.  
The surface winds during these events may be 
from any direction, and are often light. 
 
Intense local rainstorms, other than tradewind 
storms, are small events that occur most 
typically in the late afternoon or early evening at 
any time of year.  Waterspouts and other funnel 
clouds are not uncommon in the Hawaiian area.  
About 20 of them are reported in the average 
year, although probably at least as many more 
are sighted but not reported.  Occasionally a 
waterspout will drift onshore and do some 
damage.  Some tornadoes have been known to 
form over the islands with the same effect, but 
these phenomena appear to be far less violent 
than the worst of their counterparts in the 
mainland United States.  Lightning and thunder 
of the violence common in some areas of the 
mainland are quite uncommon in Hawaiÿi. 
 
 

3.5 HYDROLOGY 
 
Hydrology is the science devoted to the 
investigation of the properties, distribution, and 
circulation of water in the atmosphere, on the 
surface of land, and in the soil and underlying 
rocks.  It incorporates wide fields of study — 
geology, topography, soils, and climate — the 
essential elements affecting the hydrographic 
nature of an area.  As these elements are 
addressed separately in this report, we shall limit 
the hydrology of the study area to surface and 
ground water. 
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3.5.1 Surface Water 
 
The source of surface water in this area is 
precipitation.  Though relatively dry, this area 
may receive heavy rains during a winter storm.  
When this occurs, runoff is at a maximum 
because of the shallow soil depths and soil type 
(Makalapa clay series) on the crater slopes.  This 
water runoff creates problems of erosion and 
mudslides onto the roadways in the interior.   
 
Drainage both inside and out is along radial lines 
in the narrow, steep-sided ravines.  No streams 
flow, except for brief periods following heavy 
rains.  The interior drainage runs to the lowest 
point, where it ponds and either is pumped out 
of the crater, evaporates, or percolates through 
the ground.  During the rainy winter seasons a 
pond sometimes occupies the lowest part of the 
crater floor for two or three weeks at a time; 
however, flooding appears to have been less 
frequent in recent years.  This change may be 
related to a periodic fluctuation of rainfall or a 
progressive change toward drier conditions.  
 
There is a slim possibility that the change may 
be in some way connected with the general 
lowering of the ground-water level in the 
Honolulu region in recent years. 

3.5.2 Ground Water 
 
In Hawaiÿi, ground-water sources fall into one of 
four categories: 1) lens-shaped bodies of fresh 
water floating on salt water, either freely or 
confined by the coastal caprock under artesian 
pressure; 2) brackish water where there is no 
fresh-water lens, or in the transition zone 
between salt water and the fresh lens; 3) water 
impounded at higher elevations by volcanic-dike 
systems; and 4) water perched on impervious 
strata.  The crater ground water is in the fourth 
category; the lens is shallow and the tuff, which 
is much less permeable than the basalt, 
limestone, and recent alluvium, serves as a 
caprock or retaining member. 
 
 

3.6 IMPLICATIONS FOR MASTER 

PLAN UPDATE 
 
Physiography 
 
Although Diamond Head is considered a 
dormant volcano, eruptions could still occur for 
thousands of years.  Of immediate concern is the 
physiographic condition in which two-thirds of 
the crater rim is sharply crested, creating 
potential falling-rock conditions to residential 
areas below on the exterior, and people hiking 
trails in the interior.  The outside upper slopes, 
which are sharply dissected into deep gullies, 
and the crumbly texture of the volcanic materials 
both inside and outside of the crater, are serious 
hazards. 
 
Soil 
 
The inherent qualities of Makalapa clay (low 
permeability, high shrink-swell potential, high 
plasticity) in themselves become a limiting 
factor for development.  Areas with slight-to-
moderate slopes have been disturbed somewhat, 
especially in the bottom lands, where fill 
material and exposed rocks cover the crater 
floor. 
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Hydrology 
 
Intermittent heavy rains during winter storms 
cause sheet drainage that forms a pond on the 
crater floor.  On occasion, this ponding has 
flooded a portion of a road and a sewage pump 
station and therefore a water pump was installed 
to alleviate flooding.  Rotting vegetation 
creating a stench and problems with night 
mosquitoes also contributed to the need for 
pumping out the stagnant water.  Designs will 
have to consider ways to create and maintain 
ponding for a wetland habitat in the area. 
 
Future non-potable groundwater improvements 
that could be developed to supply irrigation 
water for the proposed project may include 
development of water supply wells and 
construction or improvement of storage and 
pumping facilities within the crater.  
Development of groundwater sources is subject 
to review and approval by the State Commission 
on Water Resource Management (CWRM). 
 
Climate 
 
Passing tradewind showers and winter storms 
are annual weather hazards to the user, for 
whom slippery conditions are more treacherous 
on the upper, steeper slopes.  The pronounced 
wet and dry seasons in general, however, cause 
the greatest overall effects on the physical 
environment.  Subtle relationships of soil to 
vegetative growth directly influence 
development constraints and recreational 
pursuits. 
 
Along the crater rim turbulent winds are created 
by the merging updrafts from the crater floor 
and crater exterior.  Lengthy trails along this rim 
are not recommended because of these 
unpredictable turbulences.  Occasional strong 
winds also sweep the valley floor, kicking up 
small dust storms during the dry months. 
 



Diamond Head State Monument Master Plan Update 
 

 23 
 

4.0 Biological Resources 
 
This chapter describes the biological resources 
of the DHSM.  Although most of the crater is 
covered by alien, dryland species, there are some 
unique resources that should affect its 
development, use, and management. 
 
 

4.1 FLORA 
 
According to the Department of Land and 
Natural Resources, today the flora of the crater 
consists of an alien, coastal dryland plant 
community.  The crater slopes and floor are 
dominated by kiawe trees (Prosopis pallida) and 
koa haole shrubs (Leucaena glauca) with an 
understory of lantana (Lantana camara), ÿilima 
(Sida fallax), and alien grasses (California grass, 
buffel grass, sour grass, and fountain grass). 
 
Alien Floral Species 
 
The kiawe (Prosopis pallida) is native to South 
America and is related to the mesquite 
(Algaroba).  It was introduced to Hawaiÿi in 
1853 when a single tree was planted on the 
grounds of the Catholic Mission on Fort Street 
in Honolulu (Wagner et al, 1990: 693).  Kiawe is 
a common tree found on the leeward side of all 
the major Hawaiian Islands.  It has adapted well 
to Hawaiÿi’s semi-arid environments and 
shallow soils resulting in forests of these trees.  
As the growth of these trees expanded in the late 
1800s, the seed pods were collected as feed for 
cattle, horses, mules, and pigs.  The livestock 
promoted the extensive spread of these trees 
throughout the islands.  Today the wood is 
favored for charcoal.  Kiawe trees grow up to 60 
feet in height and have hard, dense wood with 
thorns, small bipinnate leaves, spirul seed pods, 
and elongate yellow mimosaceous flowers 
(small, ball-like clusters). 
 
Koa haole or ëkoa (Leucaena leucocephala) was 
also introduced in the 19th Century and spread 
rapidly throughout the Hawaiian Islands.  This 
species is native to the Neotropics.  Like kiawe, 

the koa haole has adapted well to Hawaiÿi’s dry, 
lowland climates and is found in areas with a 
wide range of soil conditions.  Koa haole is 
considered both a shrub and small tree that 
spreads into shrublands, often with a grassy 
understory.  It was probably introduced for 
fodder, firewood, and erosion control.  Like 
kiawe, koa haole has small bipinnate leaves.  It 
has ball-like mimosaceous flowers that are green 
to white.  The seed pods, however, tend to be 
elongated and flat. 
 
The highly invasive fountain grass community is 
potentially the most devastating to native dry 
and mesic ecosystems.  The species is one of the 
worst invaders in the Hawaiian Islands 
(potentially second behind Miconia calvescens) 
and is targeted for eradication from Diamond 
Head by the Oahu Fountain Grass Working 
Group. 
 
Recently, the U.S. Fish and Wildlife and the 
State Department of Land and Natural 
Resources approved additional personnel to 
assist the Oahu Fountain Grass Working Group 
in eradicating fountain grass from Diamond 
Head Crater.  The control methods consist of: 
manual clearing (pulling weeds, clipping of 
flowering seed heads), chemical application 
(herbicide Velpar), and incineration of collected 
material to prevent inadvertent dispersal by field 
personnel.  Focus areas for fountain grass 
control include Diamond Head trail, where seed 
can “hitchhike” onto visitor’s clothing, and 
“fringe” areas where fountain grass has been 
observed moving into new areas. 
 
An effective alien plant control program must 
consist of replacing the removed alien plants 
with native plants.  This will decrease the 
potential for the alien plants re-invading the 
control areas, thereby facilitating a more 
permanent solution.  Simply removing the alien 
plants will only result in a continuous cycle of 
control and invasion. 
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Native Floral Species 
 
One native shrub, Schiedea adamantis (Figure 
14), is listed as an endangered species and is 
only known to exist on the northern rim of the 
crater (U.S. Fish and Wildlife, 1994).  The 
numbers of this plant appear to vary greatly 
from year to year but have survived fires, 
competition from alien species, and construction 
activities. 
 
Bidens Cungata may also be present, as it was 
last seen years ago below the summit. 
 
It is likely that a native coastal and dryland 
forest existed in the crater prior to Western 
Contact.  According to DLNR, this dryland 
forest may have consisted of the following trees, 
shrubs, and ground covers. 
 
Trees: ÿAlaheÿe, ÿiliahi, lama, ÿöhai, 

ÿuhiÿuhi, and wiliwili. 
Shrubs: ÿAÿaliÿi, ÿakia, ÿakoko, maÿo, 

naio, pua kala, and ÿulei. 
Ground cover: ÿIhiÿihilauakea, ÿilima, iwaÿiwa, 
  hinahina, kakonakona, nehe, 
  paÿu o hiÿiaka, and pili grass. 
 
Ilima (Sida fallax) is a perennial shrub that is 
commonly associated with coastal and lowland 
dry communities.  Small hairs cover the stem 
and broad ovate leaves giving the plant a velvet 
look and feel.  The solitary, five-petal, orange-
yellow flowers occur year-round.  The seeds are 
held in an ovoid pod.  ÿIlima is found scattered 
throughout the crater, on the floor and the 
slopes. 
 
Pili grass (Heteropogon contortus) is a perennial 
and is found in open, dry, sometimes rocky, 
land.  Pili was preferred to other thatch material 
because of its pleasant odor, brown color, and 
neat appearance.  In a dry locality, a house made 
of Pili grass lasted 10 years or longer.  The plant 
forms tufts as high as 3 feet, has leaf blades 4 to 
12 inches by about .25 inch, and has narrow, 
crowded flower spikes up to 4 inches long.  The 
spikelets overlap and each fertile one bears a 
conspicuous red-brown awn or bristle about 4 
inches long, made crooked with two bends. 
 

Hawaiian cotton (maÿo; Gossypium tomentosum) 
is a perennial shrub that grows 0.5 to 1.5 meters 
in height.  The plant has solitary, yellow flowers 
and 3 to 5 lobe leaves.  The seeds are found 
within the lint balls.  Common in arid coastal 
plains, some plants have recently been planted in 
the wetland area. 
 
One of the unique habitats within this mostly 
alien, coastal, dryland plant community is the 
wetland on the crater floor.  An early description 
of the lake or pond within Lëÿahi crater is from 
1831 when botanist Dr. F. J. F. Meyen was 
making observations of Oÿahu.  He describes the 
lake as follows: 
 

Its crater is about 100 feet deep and 
had, when we were there, a small pool 
of water at the bottom, which was 
completely covered with plants. (Pultz 
and Jackson, 1981: 55) 

 
This pond is centered in the southeastern 
quadrant of the crater floor.  The wetland occurs 
after heavy rains because of low permeability 
through the tuff soils.  Descriptions of the crater 
floor from the late 1800s describe this wetland 
as a lake that encompassed as much as half of 
the crater floor, which attracted various species 
of waterbirds.  The size and duration of the pond 
appear to have varied greatly over time.  David 
Hopper, a biologist with the U.S. Fish and 
Wildlife Service, notes that the existing pond 
may measure up to 6 feet deep near the 
drainageway sump, while shallower depths of 
less than 2 feet may encompass three to five 
acres during peak rains (Hawaiÿi Army National 
Guard et al, 1997).  The pond is most evident 
during the winter months after heavy rainfall 
while it may be completely dry during the 
summer.  When water is present in the 
depression around the pump, native waterbirds 
and endangered native sedges have been 
documented. 
 
Two rare and endangered sedges were 
discovered in the wetland in 1997, Torulinium 
odoratum subsp. auriculatum and Cyperus 
trachysanthos.  The last sighting of T. odoratum 
subsp. auriculatum in this wetland was 1939.  In 
1997, 27 individuals of T. odoratum subsp. 
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auriculatum and 56 individuals of C. 
trachysanthos were noted in Diamond Head. 
 
The distribution of Cyperus trachysanthos is 
inherently linked to the formation of the wetland 
during heavy winter rains.  As such, the sedge 
species may not be present all year round, but 
rather a significant seed bank may persist from 
year to year, permitting re-sprouting during the 
rainy season. 
 
Endangered Plant Species 
 
At least three endangered species are found 
inside and on the slopes of Diamond Head: 1) 
Spemolepis hawaiiensis, 2) Cyperus 
trachysanthos in the wetland area, and 3) 
Schidea adamantis on the crater rim.   
 

4.2 FAUNA 
 
The fauna seen today in Lëÿahi is dominated by 
introduced, alien species.  According to DLNR, 
an 1899 photograph of the crater interior 
indicates grazing animals, possibly cattle, 
horses, and/or goats were in the crater and the 
floor appears to have been a grassy pasture.  
Mules were used by the Army in the 
construction of the batteries and Fire Control 
Station Diamond Head in the crater.  The 
presence of these grazing animals may account 
in part for the shift to a kiawe-koa haole forest. 
 
Alien Birds 
 
Today, the fauna of the crater is dominated by 
alien bird species common in an urban setting.  
The common birds seen in the crater today are: 
 
Brazilian Cardinal.  Native to South America, 
this bird is identified by its brilliant red head, 
crest and throat.  The back, wings, and tail are an 
ashy gray.  Both sexes are alike.  This species 
was introduced on Oÿahu in 1928.  These are the 
first birds to sing in the morning.  They nest in 
trees often 25 feet or more above ground. 
 
Kentucky Cardinal.  Native to North America, 
the male bird is all red while the females are 
yellowish brown with varying amounts of red in 
plumage.  These birds were released on Oÿahu 
between 1929 and 1931.  These birds are 
common in dry, kiawe thickets. 
 
Myna or Mynah.  Introduced from India, these 
birds are marked by a black head and neck, a 
brown back, and yellow around the eye.  It is 
reported that the mynah was introduced in 1865 
to combat the plague of army worms ravaging 
the pasture lands throughout Hawaiÿi.  It was 
reported as abundant in Honolulu in 1879 and is 
now abundant in lowland areas.  These birds are 
often described as comical, charming, and 
intelligent.  They can also be quite noisy, 
aggressive, and quarrelsome, especially when in 
groups.  Adults are about nine inches. 
 
Doves.  The barred dove is distinguished by bars 
on the neck, back, and wings.  It is generally 
small (8 inches) with pale brown above and gray 
below.  It is thought to have been introduced 
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from Malaysia in 1922.  The spotted dove is 
larger (12 inches) and grayish brown in color 
with white spots on the neck.  It was introduced 
from eastern Asia, although date is unknown.  
These doves are common in dry areas where koa 
haole and kiawe flourish. 
 
Sparrows.  The House Sparrow was released on 
Oÿahu in 1871 and is native to Europe and 
Northern Asia.  It is a small bird (6 inches) that 
is generally brown with streaks of buff and black 
and gray underside.  The Java Sparrow is native 
to Java and Bali and was introduced to Hawaiÿi 
in 1865.  This small bird (5 inches) has 
distinctive markings – black head, two large 
white ear or cheek spots, brownish gray 
underside, pearl gray back and pinkish beak.  
Sparrows are usually seen in flocks of several 
birds. 
 
Bulbul.  The red-vented bulbul is brown with a 
black head and tail, a white abdomen, and 
crimson under the tail.  Native to Asia, the bird 
was released in 1965 or earlier.  These birds are 
described as noisy and aggressive and they tend 
to perch in trees and on wires. 
 
Japanese White-Eye (Mejiro).  Introduced from 
Japan in 1929, this small (4.5 inches) bird is 
marked by its olive-green color and conspicuous 
white eye ring.  These birds are described as 
very active and constantly moving in search for 
food.  They are usually seen in flocks and often 
noisy. 
 
Francolins.  Found in dry open grass and 
shrubby country, these birds were introduced for 
hunting in the 1860s.  These tend to be larger 
birds (13-16 inches) with distinctive cackles and 
calls. 
 
Yellow-Fronted Canary.  Widely distributed in 
Africa, this small (4.5 inches) bird was first 
reported on Oÿahu in 1964.  The underparts, 
auxiliary feathers, rump, cheek, and a line over 
the eye are yellow in the male; the female is 
more gray or green on the upperparts, has a 
necklace of spots, and has paler yellow 
underparts than the male.  The species is now a 
common resident in the Diamond Head-
Kapiÿolani Park region of Waikïkï.   
 

Native Birds 
 
The presence of native Hawaiian birds in the 
crater has not been well documented.  According 
to DLNR, the following birds are assumed to be 
present during various times of the year and 
under certain environmental conditions: 
 
Hawaiian Owl (Pueo).  This is a short-eared owl 
native to all the Hawaiian Islands.  This large 
bird (13-17 inches) is brown and buffy white, 
streaked with darker brown.  The pueo hunts 
both day and night and ranges from open grassy 
areas to rainforests.  The pueo was worshiped by 
the Hawaiians.  According to traditional 
Hawaiian beliefs, the god Käne might appear as 
an owl and turn aside the weapons of enemies.  
Owls were also family protectors. 
 
Hawaiian Coot (ÿAlae Keÿokeÿo).  This 
subspecies of the American Coot is found on all 
the main islands except Länaÿi.  It averages 14 
inches in size and is grayish black with a white 
bill and frontal shield.  The coot is found in 
marshes and ponds and rarely flies.  It builds 
floating nests of aquatic vegetation and prefers 
open water areas. 
 
Hawaiian Gallinule (ÿAlae ÿUla).  This 
subspecies of the Common Gallinule is less 
common than other endemic waterbirds.  It 
averages 13 inches in size and is gray with a red 
frontal shield and yellow-tipped bill.  It favors 
ponds, marshes, and taro patches, and prefers to 
stay near the vegetation.  In Hawaiian 
mythology, this bird was said to have brought 
fire from the gods to the Hawaiian people. 
 
According to DLNR, when the wetland is 
present, several native birds and one migratory 
bird return to the crater, including the koloa 
(duck), the kölea (plover), ÿalae keÿokeÿo 
(Hawaiian coot), and ÿalae ÿula (Hawaiian 
gallinule).  It is also reported that prior to the 
bulldozing and filling, the wetland contained 
Euglena (microscopic plant-animal) and Bufo 
marinis (toad).  The presence of the indigenous 
dragonflies (Anax junius and Pantala 
flavenscens), freshwater crustaceans (Saphnia 
spp.), and introduced tilapia has also been noted 
for the wetland area. 
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Other species commonly sighted in and around 
the crater include: Felis catus (house cat), 
chickens (Gallus), and rats (Rattus). 
 
 

4.3 IMPLICATIONS FOR MASTER 

PLAN UPDATE 
 
Both the soil characteristics and the semi-arid 
conditions limit the kinds of plants that grow in 
Diamond Head.  These factors limit the flora to 
hardy plants, most of which are exotics, 
although some have developed a dormancy 
period in order to survive.  The dry conditions 
also create a potential fire hazard. 
 
The interior of Diamond Head Crater receives 
much human use by government agencies (State 
DOD), as well as by the civilian populace.  The 
relatively high occurrence of rare and 
endangered species within the area means that 
appropriate management activities are needed to 
minimize the adverse impacts to these species 
and help promote their recovery.   
 
According to the Endangered and Rare Species 
Survey and Management Recommendations for 
Hawaiÿi Army National Guard Lands prepared 
by the U.S. Fish and Wildlife Service, June, 
1998, management plans are necessary to ensure 
that endangered species within the crater areas 
are appropriately protected from harmful 
activities.  While such management plans have 
been, at least in part, implemented for the 
endangered Schiedea adamantis, the other 
endangered and rare species inhabiting the crater 
have only recently been found and/or, only 
recently received listed status (e.g., Spemolepis 
hawaiiensis and Cyperus trachysanthos).  As a 
consequence, management for these species are 
only in the early planning phase.  Management 
efforts should promote the preservation and 
recovery of rare and endangered species and 
include the removal/control of alien species and 
fire control, among other measures. 
 
As part of a Natural Resources Management 
Plan, a fire protection plan should be 
implemented.  In accordance with 
recommendations from the Division of Forestry 
and Wildlife, this plan should include the 

installation of firebreaks within and around 
known colonies of endangered species and the 
removal of flashy fuels. 
 
Ecological Services at the United States 
Department of the Interior recommends, 
“draining the wetland periodically in order to 
eradicate non-native fish that compete with 
native waterbirds for food sources such as algae 
and native invertebrates, and in order to make 
the wetland accessible for weed control.  Weed 
control methods that retain the resting eggs of 
native crustaceans should be used (i.e, do not 
bulldoze).”  Ecological Services suggests that 
some fluctuations in water level be maintained 
because the native sedges may require periodic 
flooding.  Natural hydrology should be modified 
in order to maintain water in the wetland during 
dry years.  “Such a managed, fish free wetland 
may support native waterbirds year-round and 
may also be used as a reintroduction site for the 
proposed endangered orange black damselfly 
(Megalagrion xanthomelas) or the endangered 
water fern Marsillea villosa.”  Regardless of the 
chosen method for managing the wetland 
Ecological Services strongly recommends active 
trapping for predators, such as mongooses, rats, 
and feral cats, as they feed on eggs and birds.   
 
The property may be harboring rodents that 
could be dispersed to the surrounding areas 
when buildings are demolished or sites are 
cleared.  Before any demolition or site clearing, 
rodents will be eradicated and the Department of 
Health, Vector Control Branch will be notified, 
as required under Hawaiÿi Administrative Rules, 
Chapter 11-26, “Vector Control.”  To eradicate 
rodents before any demolition or site clearing, 
rodent traps and rodenticides will be set out on 
the site for at least a week, or until the rodent 
activity ceases. 
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5.0 Cultural/Historical Resources 
 
This chapter describes the history of Diamond 
Head, from its known traditional use, its use in 
the 19th century, its use for military purposes, 
and its present-day use.  This history is 
important for planning and managing DHSM, 
not only for its interpretive value, but for its 
recreational and scientific value as well.  
 
 

5.1 PLACE NAMES 
 
Diamond Head was given its name by British 
sailors who found natural calcite crystals on the 
slopes of the mountain and mistook them for 
diamonds (MacDonald and Abbott 1970:373).  
Hawaiians called the volcanic cone Lëÿahi, 
Laeÿahi, or Lae-ahi; for this report, the name 
Lëÿahi is used interchangeably with Diamond 
Head.  Clark (1977:41) summarizes the 
etymology of the Hawaiian name: 
 

...to the old Hawaiians the mountain was 
either Lëÿahi or Laeÿahi.  Because the 
original meaning of the name is obscure, the 
correct spelling and translation have never 
been agreed upon by students of Hawaiian.  
One interpretation says that Lëÿahi is a 
contraction of the two words lei (a wreath) 
and ÿahi (fire)1, the two words combining to 
mean “wreath of fire” ... The other popular 
interpretation is that Lëÿahi is a contraction 
of lae (a cape or promontory) and ÿahi (the 
yellow-fin tuna), the combination meaning 
“point of the ÿahi fish.” 

 
In the legend of Pele and Hiÿiaka, Hiÿiaka is said 
to have compared Diamond Head to the brow of 
the ÿahi (Palikapu n.d.): 
 

Me he iÿa la ka Lae o Ahi 
E kalali au ae nei i ke kai 

  
Like a fish is the Brow-of-the-ahi 
Resting high above the sea. 

                                                 
1Clark misspells the Hawaiian word for fire, 
which is ahi; there is no glottal at the beginning 
of the word.  The word for the yellow-fin tuna 
begins with the glottal (ÿahi). 

Clark (1977:41) also suggests the possibility that 
the cone was used as a reference point in 
locating the fishing grounds of the ÿahi.   

 

An alternative translation of the name combines 
lae and ahi as “cape of fire” (D. Tuggle, pers. 
comm.).  From certain points of the southern 
coast of Oÿahu, the rising sun on the summer 
solstice appears to emerge as a glowing fire 
from the center of the crater.  This translation 
may also tie into the presence of a heiau called 
Ahi that was reputed to be located on the crater 
rim; this heiau was “dedicated to the god of the 
winds as a protection against sudden, violent 
updrafts which could put out” the navigation fire 
that was tended at the heiau (Division of State 
Parks 1979:21).  
  
Other names for Diamond Head include Point 
Rose (given to the geologic feature in 1786 by 
Captain Nathaniel Portlock in honor of the 
secretary of the British treasury), Diamond Hill, 
and Conical Mountain. 
 
 

5.2 LEGENDS AND TRADITIONAL 

USE 
 
Diamond Head is a prominent feature of 
Honolulu's landscape, and Hawaiian traditions 
and historical accounts paint Lëÿahi as a 
backdrop to a continuum of social, political, and 
religious events.  From at least the 15th century, 
chiefly residences lined the shore of Waikïkï, 
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and cultivated fields spread across the Waikïkï 
plain to the foot of the crater and inland to the 
Koÿolau valleys.  There were numerous temples 
in Waikïkï, of which several were located 
around Diamond Head. 
 
One of Kamehameha’s main luakini heiau, 
Papaÿenaÿena, was situated at the base of the 
southern slopes.  Other heiau in the vicinity 
include Kupalaha Heiau, which may have been 
connected with Papaÿenaÿena, Pahu-a-Maui 
Heiau on the crater’s eastern cliffs overlooking 
the ocean (the site of the present Diamond Head 
lighthouse), Kapua Heiau near the present 
Kapiÿolani Park, and Ahi Heiau on the peak of 
Diamond Head (Division of State Parks 
1979:21).  Kanahele (1995:71) also writes of a 
heiau – Hale Kumukaÿaha – that was built by the 
ruling chief of Oÿahu, Kaÿihikapumanuia. 
 
Traditional use of the interior crater of Lëÿahi is 
somewhat a mystery.  The only legendary 
reference to the crater is the story of Pele and 
her sister Hiÿiaka.  Pele is the fire goddess who 
is popularly associated with the active volcano 
Kïlauea on the island of Hawaiÿi.  Beckwith 
(1970:168) writes: 
 

The Pele myth is believed to have developed 
in Hawaiÿi, where it is closely associated 
with aumakua worship of the deities of the 
volcano, with the development of the hula 
dances, and with innumerable stories in 
which odd rock or cone formations are 
ascribed to contests between Pele and her 
rivals, human or divine.  The myth narrates 
the migration or expulsion of Pele from her 
distant homeland and her effort to dig for 
herself a pit deep enough to house her whole 
family in cool comfort or to exhibit them in 
their spirit forms of flame and cloud and 
other volcanic phenomena. 

 
Diamond Head is one of a number of dormant, 
shallow craters at which Pele and her sister 
Hiÿiaka stopped in their search for a new home.  
Fornander (1916:104) describes the journey of 
Pele and Hiÿiaka, who begin their travels on 
Kauaÿi.  Their first attempt at a new home on the 
island of Oÿahu is at Äliamanu and Äliapaÿakai 
(the present day Salt Lake).  Finding these 
places too shallow, they then try to live at Lëÿahi 
but also find it unsatisfactory.  Their journey 
takes them to Molokaÿi, then to Maui, and then 

finally to what becomes their home at 
Mokuÿäweoweo on the island of Hawaiÿi, where 
Pele is “successful in digging deep without 
striking water, an element inimical to her fiery 
nature” (Beckwith 1970:170). 
 
The crater also figures in stories related to its use 
as a burial ground.  In 1823, the Scottish 
botanist James Macrae (1972:39) climbed the 
summit of Diamond Head: 
 

… we had gained the summit, which is high 
and steep, without anything growing on it 
but tufts of dry grass in loose sand, which 
came up very easily and rendered the ascent 
more difficult. ... In the centre is a level flat, 
two acres in size, covered with longer grass 
than the external declivity.  On the inside 
part next to the sea, the depth is upwards of 
500 feet, counting from the narrow ridge 
round the top, which is almost circular. 

 
In the dark of the afternoon twilight, Macrae’s 
assistant found many human skulls on the inside 
slopes of the crater.  Macrae (1972:40) was later 
told by his American cook (who had been in the 
islands for six years) that “the chiefs used to take 
their criminals upon the top of Diamond Hill to 
put them to death by throwing them over the 
precipice, where they were left unburied in the 
hollow.”  There are no other references to this 
practice so its veracity cannot be checked 
(compare with Mark Twain’s story, below). 
 
Addleman ([1940]:4) writes that “on the ewa 
side of the mountain, accessible only from the 
top, are some of the oldest burial caves on the 
island, though they were rifled of their 
contents.”  He does not cite a source for this 
information. 
 
The American writer Mark Twain describes a 
harrowing horseback ride up the side of the 
crater, and the presence of a large mass grave at 
the foot of the hill (Day 1975:58-59, brackets 
added): 
 

… we got to a point [along the base of 
Diamond Head] which we were expecting to 
go around in order to strike an easy road 
home; but we were too late; it was full tide 
and the sea had closed in on the shore. 
Young Henry McFarlane said he knew a 
nice, comfortable route over the hill… We 
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climbed a hill a hundred and fifty feet high, 
and about as straight up and down as the 
side of a house, and as full of rough lava 
blocks as it could stick. 
… It was a great relief to me to know that 
we were all safe and sound on the summit at 
last, because the sun just disappearing in the 
waves, night was abroad in the land, candles 
and lamps were already twinkling in the 
distant town ... But a new trouble arose 
while the party were admiring the rising 
moon and the cool balmy night breeze, with 
its odor of countless flowers, for it was 
discovered that we had got into a place we 
could not get out of - we were apparently 
surrounded by precipices... 
... A Kanaka came along presently and 
found a first-rate road for us down an almost 
imperceptible decline, and the party set out 
on a cheerful gallop again, and Oÿahu 
[Twain’s horse] struck up his miraculous 
canter once more.   
Gaily laughing and talking, the party 
galloped on, and with set teeth and bouncing 
body I clung to the pommel and cantered 
after.  Presently we came to a place where 
no grass grew - a wide expanse of deep 
sand.  They said it was an old battleground.  
All around everywhere, not three feet apart, 
the bleached bones of men gleamed white in 
the moonlight.  

  
Just a few years previous to Twain’s visit, Dr. H. 
Willis Baxley visited Hawaiÿi as a special 
commissioner of the United States.  In a tour of 
the Diamond Head area, he noted burials off the 
“eastern face of the headland” (Baxley 
1865:522): 
 

… in the sands of the sea-shore, beyond the 
reach of ordinary high water, an immense 
trench is found, in which lie innumerable 
human bones piled in indiscriminate 
confusion, and in every degree of 
disorganization; some few of them being 
perfect in structure, and bleached by the sun, 
where disinterred by the northeast wind, 
forming interesting ethnological specimens. 

 
Baxley’s tour began on Waikïkï beach and 
continued on to Waiÿalae, suggesting that the 
location of the burials (in the context of 
Baxley’s transit around the crater) is near the 
Black Point peninsula. 
 

It should be noted that burials in the Waikïkï 
area are not uncommon.  Davis (1989:22-23) 
lists several archaeological sites with human 
remains, extending over an area from the present 
Fort DeRussy to Diamond Head.   
 
 

5.3 HEIAU AND BURIAL CAVES 

 
Based on the historical research and 
substantiated by previous archaeological 
investigations, there is little likelihood for 
archaeological sites of pre-contact Hawaiian or 
early post-contact origin in the crater.  The 
archival research suggests that the only 
Hawaiian activity that might have taken place in 
the crater was dryland farming (dating to 1822), 
although there are unsubstantiated stories 
describing the remains of human sacrifices on 
the interior slopes and human burials in caves 
and crevices within the crater walls (Addleman 
[1940]:4, Division of State Parks 1979:21), no 
physical evidence of human sacrifices or human 
remains have been found. 
 
There are several heiau that have been 
mentioned to be in the vicinity of Diamond 
Head, although none remain intact.  Only one 
(Ahi Heiau) falls within the boundaries of the 
State Monument.  However, the association of 
the temples with the politically important region 
of Waikïkï merits comment in this report. 
 
Ahi Heiau is said to have been located on the 
rim of the crater (within the monument 
boundaries), where navigational signal fires 
were kept lit.  There is only one uncited 
reference to this heiau (Division of State Parks 
1979:21) and no physical evidence of a structure 
has been identified.  If such a heiau or signal 
fires were an actuality, this would be a 
compelling argument for the name of the crater 
to be Lae-ahi or “cape of fire” (as opposed to the 
translated reference to the ÿahi fish). 
 
The most significant heiau in proximity to the 
crater is Papaÿenaÿena Heiau, also called Lëÿahi 
Heiau.  It was located on the western slopes of 
the crater, on a prominence overlooking 
Waikïkï.  McAllister (1933:71-74), who labels it 
Site 58, describes it as a large, quadrangular, 
paved terrace, with walls on three sides and open 
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on the west side; a series of stepped terraces 
descended to the west from the top of the 
platform.  It has been described as ranging in 
size from as small as 18 x 12 m (60 x 40 feet) to 
as large as 60 x 30 m (200 x 100 feet); 
McAllister (1933:74) averages the various 
measurements to 38 x 21 m (128 x 68 feet) with 
walls over 1.8 m (6 feet) high and 0.9 m (3 feet) 
wide.  
 
Thrum (1926:109; see quote below under 
ÿÄpuakëhau Heiau) suggests that this heiau may 
have been constructed by the Maui chief 
Kahekili after his conquest of Oÿahu in 1783, but 
most historical accounts and descriptions of the 
heiau place its most noted use in the time of 
Kamehameha in the early 1800s.  The ruling 
chief is said to have offered sacrifices in 
conciliation to the gods after two-thirds of his 
army was wiped out by the mai okuÿu, possibly 
yellow fever, in 1804 (McAllister 1933:71, 
referencing Tyerman and Bennett 1831:423); 
during this ceremony, Kamehameha chose his 
young son Liholiho to say the ÿamama prayer, 
thus indicating that Liholiho, rather than his 
other sons Kinaÿu or Lunalilo, would be his heir 
(Iÿi 1959:37). 
 
Kanahele (1995:56) writes that Papaÿenaÿena 
was also a surfing heiau, “where surfers came to 
offer their sacrifices in order to obtain mana and 
knowledge of the surf.” 
 
Several visitors to Waikïkï made observations of 
the heiau (see McAllister 1933:71-74), one of 
the first being Tyerman and Bennett’s graphic 
description of the 1804 ceremony.  In 1824, the 
visitor Stewart (1970:299) described the heiau: 
 

It seems well situated for the cruel and 
sanguinary immolations of the heathen, 
standing far from every habitation, and 
being surrounded by a wide extent of dark 
lava, partially decomposed and slightly 
covered with an impoverished and sunburnt 
vegetation.  It is the largest most perfect ruin 
of the idolatry of the Island I have yet seen. 

 
… Pieces of cocoa-nut shells, and fragments 
of human bones … were discoverable in 
different parts of the area. 

 

Probably the last description of the structure 
before it was destroyed was by G.W. Bates in 
1854 (McAllister 1933:74, quoting Bates 
1854:94).  Although he found no human 
remains, Bates found the structure itself to be 
remarkably intact: 
 

The walls I found to be from six to eight feet 
high, eight feet thick at the base, and four at 
the top.  On climbing the broken wall near 
the ocean, and by carefully looking over the 
interior, I discovered the remains of three 
altars located at the western extremity, and 
closely resembling parallelograms.   

 
Thrum (1926) states that the stones of the heiau 
were removed by Kanaÿina in 1856 for building 
walls and roads in Waikïkï.  A copy of an 1875-
1877 map by surveyor C.J. Lyons shows the 
heiau on the boundary between the Diamond 
Head lands of Lunalilo/Kanaÿina and LCA 5931 
to Pehu.  An 1883 map of government lands in 
Kapahulu (HGS 1883) shows only the label 
“heiau of Papaenaena” in Parcels 28 and 29 of 
Lunalilo’s lands.   
 
A temple drum from the heiau, shown in a 
photograph accompanying a 1968 newspaper 
article (Cooke 1968), is curated at the B.P. 
Bishop Museum: 
 

It is made of a hollowed coconut trunk, and 
the border of its base is inlaid with human 
teeth.  Shark skin, stretched over the 24-inch 
top, is held with lacings of ancient sennit 
cord. 

 
Kupalaha Heiau may have been a sister heiau to 
Papaÿenaÿena (Kanahele 1995:61).  McAllister 
(1933:78) notes that Thrum recorded this heiau 
as “entirely obliterated” and its location is 
uncertain.  
 
Pahu-a-Maui Heiau (McAllister’s Site 59) is 
located at the site of the present lighthouse on 
Diamond Head Road.  It is said to be a heiau for 
“fishermen and seamen, and priests made 
offerings while watching for schools of fish in 
the channel” (Division of State Parks 1979:21).   
 
Makahuna Heiau was also a fishing heiau 
located near Diamond Head.  Kanahele 
(1995:61) writes that it was “dedicated to 
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Kanaloa, the god of the Seas, and hence attended 
to by fishermen and seamen.”  This is likely the 
same temple referred to in a 1911 newspaper 
feature article (Advertiser 1911): 
 

In front of Diamond Head, by Judge Dole’s 
place2, can still be seen the remains of a 
Kuula heiau, a temple to the fish god of all 
the Islands, and place of the Kuula cult 
which played so great a part in ancient 
Hawaiÿi.  Here is where the priests offered 
sacrifice to Kuula, and where they watched 
for the shoals of fish in the channel beyond.  
There are still traces of the floors and walls 
to be seen in this spot. 

 

McAllister (1933:196), however, quotes Tucker 
(1916) as saying that Makahuna Heiau was of 
the poÿokanaka class.  Tucker places his heiau 
near Dole’s residence: 
 

… located at this place in order to propitiate, 
by human sacrifice, the departure of the 
Aliis to foreign shores, and Black Point, 
between that and Kähala, was called Keala o 
Kahiki (the way to Tahiti).  These ruins are 
mostly all overthrown [sic] and have been 
used probably to make fences or for road 
purposes. 

 
Other heiau in Waikïkï include Kulanihakoi 
Heiau (Kanahele 1995:61) and ÿÄpuakëhau 
Heiau (also called Helumoa).  The latter temple 
is where the Maui chief Kauhiakama was 
sacrificed in the 16th or early 17th century.  The 
desecration of his bones incited his descendent 
Kahekili to wreck vengeance on the Oÿahu 
people when he succeeded in conquering the 
island in the late 1700s (Thrum 1926:109): 
 

The time of Papaÿenaÿena’s construction, or 
to which of Oÿahu’s rulers it is to be 
accredited is nowhere shown in the native 
accounts; nor when it succeeded the 
activities of the ÿÄpuakëhau (Waikïkï) 
temple, Helumoa, on whose altar Kauhi-a-
Kama, a high chief of Maui, was offered in 
sacrifice with great indignities by the Oÿahu 
chiefs, about the middle of the 16th century.  
Many years later, Kahekili, a noted 
descendant and king of Maui, with an 

                                                 
2An 1883 map of Kapahulu government lands shows 
Grant 4081 to S.B. Dole located at Kaluahole, just 
west of and below the peak of Diamond Head.  

invading army avenged this outrage in the 
sanguinary battle of Niuhelewai, Kapalama, 
defeating King Kahahana and conquering 
the island.  This was in 1783, and it is not 
unlikely that the heiau of Papaenaena was 
erected by Kahekili in recognition of his 
victory, and ignoring the hitherto important 
and prominent temple of Helumoa, at 
ÿÄpuakëhau, whose altar was so defiled by 
the ignominious treatment of his illustrious 
ancestor. 

 
Kapua Heiau was a luakini heiau (Kanahele 
1995:61); McAllister (1933:78) references 
Thrum in describing Kapua Heiau as a heiau 
poÿokanaka and says that its walls were torn 
down in 1860.  The name of the heiau suggests 
that it was located within the land area called 
Kapua at the western foot of the crater.  
 
Hale Kumukaÿaha Heiau was built by the ruling 
chief of Oÿahu, Kaÿihikapumanuia (Kanahele 
1995:71).  It is not known where the heiau was 
located. 
 
 

5.4 DIAMOND HEAD IN THE 19TH
 

CENTURY 
 
In the early years of the 19th century, people 
tended gardens in the crater (Pacific Planners 
[1968b]: History, 2) and one visitor described 
finding “an abundance of melons and 
watermelons growing wild, upon which we 
feasted” (Mathison 1825:376).  In 1831, the 
botanist, Dr. F.J.F. Meyen, noted the crater 
contained a small pool of water “which was 
completely covered with plants” (Meyen 
1981:55).3 
 
Mahele and Land Distribution 
 
In the mid-century division of lands between the 
king and his high chiefs, Diamond Head, which 
lies within the ÿili of Kapahulu in the ahupuaÿa 
of Waikïkï, was awarded to William C. Lunalilo, 
the future king of Hawaiÿi (1873-1874).  It was 

                                                 
3The crater pond was filled in by military bulldozing 
(Pacific Planners Corp. [1968b]: Ecology, 2), and a pump 
was installed in 1972; standing water can occasionally be 
seen there today. 
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designated Apana 32 of Land Commission 
Award (LCA) 8559-B (dated may 25, 1854.   
 
The ÿili of Kapahulu was one of 239 lands held 
by Lunalilo before the Mahele (Kameÿeleihiwa 
1992:229).  Lunalilo inherited most of these 
lands from his mother Kekäulohi, the daughter 
of Kaÿahumanu’s younger sister Kaheiheimälie, 
and Kamehameha’s younger half-brother 
Kalaimamahü (Kameÿeleihiwa 1992:125).  His 
father Kanaÿina, who was a lower ranking chief, 
was instructed by Kekäuluohi’s will to act as the 
kahu (administrator) of Lunalilo’s inheritance.  
During the Mahele, Lunalilo relinquished 174 of 
his lands and retained 65 of them, including 
Kapahulu.  In 1850, he gave up another 22 lands 
as commutation to the government 
(Kameÿeleihiwa 1992:243). 
 
In 1858, Kanaÿina, acting as Lunalilo’s kahu, 
succeeded in having legal guardians appointed 
to manage his son’s estate.  He believed that 
Lunalilo, who was 24 at the time, was incapable 
of handling his personal affairs and that the 
estate would be lost if not placed under 
guardianship.  From that point until Lunalilo’s 
death in 1874, the estate was managed by others.  
In his will, Lunalilo bequeathed his lands to his 
father, with the stipulation that upon the latter’s 
death, the estate would be placed in a trust for 
the benefit of “poor, aged and infirm people of 
Hawaiian ancestry” (Kameÿeleihiwa 1992:309).  
Kanaÿina died three years after his son, in 1877.   
 
In 1884, the Kapahulu portion of Lunalilo’s 
Mahele award, LCA 8559-B, was subdivided by 
the Lunalilo Estate.  Diamond Head was 
encompassed in Parcel 36, an area of 729 acres, 
and was transferred from the estate to the 
Hawaiian Government for the sum of $3,310 
(Bureau of Conveyances Liber 88:223-224).  
Over the next 10 years, at least two requests to 
lease all or portions of Parcel 36 were made 
(Dole 1889; Isenberg 1894), although records do 
not indicate the intended uses.  One of the 
applicants for a lease, Sanford B. Dole, had a 
grant at the base of the southwestern slope of the 
crater.   
 
A list of Kapahulu lands indicates that the areas 
to the north and east of the crater were used for 
pasture (Dole Collection 1884).  The “Kapahulu 

sea fishery” is listed as Lot 40 (Probate Record 
2414); an 1852 letter from Kanaÿina (1852) to 
the Minister of Interior specifies that heÿe 
(octopus) is the kapu fish of the Kapahulu lands.   
 
The Late 1800s 
 
From the 1870s, Charlie Peterson, also known as 
“Diamond Head Charlie” (Scott 1968:669), sat 
atop Lëÿahi with his telescope to watch for ships 
approaching on the horizon.  To alert Honolulu 
of an approaching vessel, he would descend the 
crater on horseback and gallop to town.  Later, 
he used signal flares and a telephone.  It was he 
who, on January 20, 1891, announced the arrival 
of the U.S.S. Charleston, which was sailing 
draped in black with flags at half-mast.  The 
Charleston was returning with the body of King 
Kaläkaua who died in San Francisco (Pacific 
Planners [1968b]: History, 9).  In 1892, 
lighthouse beacons installed on the lower slopes 
of the promontory added lighthouse keeper to 
Peterson’s roles (Thompson n.d.:12).  The 
advent of the Pacific Cable in 1902 made 
Diamond Head Charlie’s job obsolete (Scott 
1968:669). 
 
Diamond Head was the site of a brief military 
skirmish in 1895.  Following the overthrow of 
Queen Liliÿuokalani in 1893, loyalists made 
plans for an armed attempt to restore the 
monarchy.  Weapons were smuggled into the 
islands from San Francisco, landed at Rabbit 
Island near Makapuÿu Point, and then “secretly 
transported and buried in the sands of 
Kaÿaläwai, near Henry Bertlemann’s home4" 
(Clark 1977:39).  Kuykendall and Day 
(1961:185) continue the story: 

 
The time set for the uprising was early on 
the morning of January 7, 1895, but rumors 
had put the government on guard, and an 
advance unit of the insurrectionists was 
intercepted at Waikïkï on the night of 
January 6.  In a brief exchange of shots, a 
prominent supporter of the government, 
Charles L. Carter, was mortally wounded. 

 

                                                 
4A 1920 map by M.D. Monsarrat shows that a 
“Bertlemann” was resident at the southwest point of 
Diamond Head, in the area called Kaluahole (see Fig. 4 for 
location). 
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Fighting continued across the slopes of Diamond 
Head and the rebels retreated into the Koÿolau 
valleys where they were eventually captured 
(Kanahele 1995:154). 
 
Diamond Head at the turn-of-the-century was a 
backdrop to changes in the face of Hawaiÿi, 
Oÿahu, and Waikïkï.  An 1899 photograph 
shows livestock, probably horses, grazing in the 
crater (Photo 2).  In 1905, a lone Hawaiian 
tended a cow and a garden of lima beans, 
radishes, tomatoes, tobacco, and beets 
(Advertiser 1945:editorial page).  A year later, 
the farmer was gone, at least as it appears in a 
description of the crater as a “rarely visited local 
attraction” (Advertiser 1906:5): 
 

From the rim of Diamond Head crater the 
wonderfully symmetrical basin strikes one 
as a beautifully laid out park.  There had 
formerly been a large pond in the center 
from which the water has either all 
evaporated or percolated into the soil 
leaving a remarkably circular basin which is 
covered with verdure of a different shade 
from that surrounding it.  The balance of the 
floor of the crater is covered with lantana 
and mimosa with innumerable algaroba trees 
interspersed. If the climber were to see 
nothing more than the floor of the crater and 
the green sides sloping into it he would feel 
repaid for this exertions in climbing.  Once 
on the rim he finds that he can walk around 
two-thirds of the crest on a comparatively 
good path from every point of which an ever 
changing panorama presents itself of the 
beautiful city of Honolulu and its suburbs 
and the irregular surf-bordered shore of the 
island. 

 
Outside the crater, the U.S. government had 
annexed the Hawaiian Islands less than a decade 
earlier and a military camp had been set up in 
the fields of Kapiÿolani Park under the shadow 
of Diamond Head.5  This small garrison at Camp 
McKinley consisted of the 1st New York 
Volunteer Infantry Regiment and a battalion of 
the 2nd U.S. Volunteer Engineers (Linn 1997:9), 

                                                 
5Camp McKinley was intended as a temporary 
encampment, pending construction of a permanent 
installation (Meeken 1974:54).  The last units to occupy the 
camp departed in 1907. 
 

the first formal presence of the U.S. military 
troops in Hawaiÿi. 
 
 

5.5 MILITARY AND MODERN USE  
 
The summit of Lëÿahi, at 230 m (761 feet) above 
sea level, affords an excellent and unobstructed 
view of the ocean from Koko Head in the east, 
to beyond the ÿEwa Plain to Waiÿanae in the 
west.  The quality of this vantage point and its 
location in proximity to Honolulu Harbor and 
Pearl Harbor made Diamond Head the obvious 
ground from which to observe naval activities 
and protect Oÿahu’s southern shoreline. 
 
The utility of Diamond Head did not go 
unnoticed by the U.S. Army.  In 1905, Secretary 
of War William Howard Taft visited Honolulu, 
and then recommended to the National Coast 
Defense Board that harbor defenses be strongly 
improved.  This recommendation was in line 
with an overall national strategy in which Pearl 
Harbor and Honolulu, the only significant deep-
water ports in Hawaiÿi, served as the first line of 
defense against an enemy invasion of the West 
Coast.  These harbors were to be protected by a 
number of coastal defense forts. 
 
In 1906, the U.S. government acquired the 729 
acres of Lunalilo’s Parcel 36 from the Hawaiian 
Government, as well as other adjacent lands 
(including Black Point), to create Fort Ruger 
Military Reservation, the easternmost of the 
coastal defense forts.  It was named after Major 
General Thomas H. Ruger, who served in the 
Civil War (Addleman 1940:4). 
 
In April 1907, Captain Curtis W. Otwell, 
District Engineer of the Army Corps of 
Engineers, was charged with construction of an 
eight-mortar battery (Dorrance n.d.:1).  
Eventually named Battery Harlow, it was 
located on the northern flat outside the crater 
and was the first structure to be built at the 
newly designated fort.  Construction was 
completed in 1910 under the direction of 
Otwell’s successor, Major E. Eveleth Winslow 
(Fig. 5), and Battery Harlow became part of 
Hawaiÿi’s first coastal defense system, the 
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Artillery District of Honolulu.6  Dorrance 
(n.d.:3) describes the strategy of the coastal 
defenses (Fig. 6): 

 
The [Battery Harlow] mortars covered the 
approaches to Honolulu Harbor and could 
reach as far as the approaches to the 
entrance to Pearl Harbor.  They 
complemented the 6-inch and 14-inch guns 
emplaced at the closer approaches to 
Honolulu Harbor at Fort DeRussy and the 
harbor entrance submarine mining facilities 
at Fort Armstrong located at the Honolulu 
Harbor entrance.  Any enemy vessel 
attempting to enter Honolulu Harbor would 
encounter, first, the deck piercing projectiles 
of the mortars, next, the side armor piercing 
projectiles of the Fort DeRussy guns, and, if 
they survived those weapons, last, the hull-
threatening submarine mines planted in the 
harbor entrance by the soldiers at Fort 
Armstrong.  

 
Built in 1910-1911, the fire control station at 
Lëÿahi was the core of Oÿahu’s coastal defense 
(Hibbard 1980:9).  The view of the ocean from 
Battery Harlow was blocked by the protective 
slopes of Diamond Head and thus, the battery 
commander could not spot enemy vessels at sea.  
To solve this problem, Winslow designed a 
lookout and fire control station to be constructed 

                                                 
6The Artillery District was headquartered at Fort Ruger and 
consisted of additional batteries and gun emplacements at 
Forts Kamehameha at Pearl Harbor, DeRussy on Waikïkï 
Beach, and Armstrong at Honolulu Harbor (Meeken 
1974:26).  The Artillery District was renamed Headquarters 
Coast Defenses of Oÿahu sometime between 1911 and 
1913, and redesignated Hawaiian Coast Artillery District in 
1921.  At that time, the headquarters was moved to the 
Alexander Young Hotel in Honolulu and then shortly after 
to Fort Shafter.  Fort Ruger was named a subordinate 
command, Coast Defenses of Honolulu (Meeken 1974:40). 

at the remote location on the peak of Lëÿahi.  
Dorrance (n.d.:3) writes of the construction 
challenge posed by the difficult access of the 
crater floor:    
 

The engineers drove a tunnel through the 
crater wall a little above and to the right of 
the mortar battery.  Narrow gauge tracks 
were put down through the tunnel and across 
the crater floor to the base of the inner crater 
wall below Lëÿahi.  A switch back path was 
constructed from the end of the tracks and 
up to a ledge at the 560 foot level.  Here a 
stairway rose some 40 feet up to a tunnel 
leading to another small ledge.  A winch and 
cable lift was installed here to hoist 
construction material.  From this position 
another 99 step concrete staircase led to a 
tunnel at the upper end that constituted the 
lowest level of the four-level fire control 
station. 

 
Materials for the control station were transported 
on a mule-powered rail line through the tunnel 
next to Battery Harlow (now called Kapahulu 
Tunnel), and then hauled by trail from the tunnel 
to the base of the escarpment below the peak.  
The winch and cable system (the foundations of 
which remain) lifted materials and supplies to 
the peak. 
 
Two companies of the Coast Artillery arrived in 
1909, before the battery or support facilities 
were completed.  They lived in a tent camp 
while they cleared the parade grounds (see Allen 
and Schideler 1996, which is a photograph of 
Fort Ruger in 1910), graded the future fort area, 
built roads and sewer lines, and constructed 
temporary officers’ quarters (Dorrance n.d.:6).  
Addleman (1940:5) writes that “there was no 
appropriation for roads so the troops exchanged 
labor on roads for the city in return for the use of 
road equipment.”  The Quartermaster Corps 
completed construction of permanent facilities, 
including officer’s quarters, barracks, offices, a 
storehouse, machine shop, and stables, in 1912 
(Dorrance n.d.:9). 
 
In 1914, construction on inland defenses began, 
in response to growing American suspicion of 
its residents of Japanese descent (Linn 
1997:104) and fears of Japanese aggression like 
that seen at German-held possessions in the 
western Pacific; the Alien Land Law passed in 



Diamond Head State Monument Master Plan Update 
 

 37 
 

California, forbidding immigrants to own land, 
was also thought to be a possible provocation of 
war (Thompson n.d.:40, Hibbard 1980:1).  On 
the rim of the crater, Batteries Hulings and 
Dodge each contained two 4.7-inch guns to 
protect the Waiÿalae and Kähala regions to the 
east.  An additional six rapid-fire 6-pounder 
guns pointed in the same direction were 
emplaced on the crater rim (Dorrance 1995:154) 
and a road connected all components of the 
complex (Thompson n.d.:41).  Battery 
Birkhimer, with a 360 degree field of fire with 
four 12-inch mortars, was situated on the crater 
floor; the cannons were too large to be taken 
through the existing tunnel and were carried 
over the crater wall.  Some researchers mention 
a ramp or possibly a graded road that was 
constructed to transport these guns (J. Bowman, 
pers. comm.); C. Hosokawa (pers. comm.) of the 
Division of State Parks suggests some of the 
groves in the hillside behind Battery Birkhimer 
might be evidence of sliding the cannons into 
place; Thompson (n.d.:41) simply states that 
“the mortars had to be hauled over the rim of the 
crater, the tunnel being too narrow to admit 
them.”  Also completed in 1916 were two 5-inch 
guns on pedestal mounts at Battery S.C. Mills on 
Black Point.  Virtually all fortifications at Fort 
Ruger were completed by 1916 (Linn 1997:92). 
 
The 1920s saw new construction at Fort Ruger, 
as well as changes to defense facilities.  
Additional support buildings in the form of 
officers’ quarters, barracks, service club, and 
chapel were built at Fort Ruger in the 1920s.  
The 3rd Balloon Company arrived at the fort 
(Anonymous n.d.a.:3), requiring construction of 
an appropriate hangar; Allen and Shideler 
(1996:20, referencing a photograph at the U.S. 
Army Museum at Fort DeRussy) note that it was 
located outside the northeast crater rim and that 
the balloon field was south of the hangar.  By 
the mid-1920s, the land defense batteries of only 
a decade earlier were determined to be obsolete 
and were disarmed or assigned other functions 
(Dorrance 1995:158, brackets added): 
 

The 4.7 inch guns were removed from 
Batteries Barri [at Pearl Harbor], Hulings, 
and Dodge.  Battery Birkhimer (four 12-inch 
mortars) was found to be too cramped and 
poorly designed.  The battery was 

extensively rebuilt and subsequently listed 
as a harbor-defense battery. 

 
A 1932 photograph shows development in the 
crater interior that includes a rifle range in the 
center of the crater, as well as roads and various 
structures.  Also visible is the marshy area in the 
eastern portion of the crater. 
 
The last major development at Fort Ruger before 
World War II was the construction of Battery 
Granger Adams at Black Point in 1935.  This 
battery was named in honor of Brigadier General 
Granger Adams, an artilleryman and 1876 West 
Point graduate (Thompson n.d.:73).  Around the 
same time, the original tunnel next to Battery 
Harlow was widened and a six-room complex 
for a Coast Artillery fire command post was 
built in the tunnel (Thompson n.d.:76). 
 
On December 7, 1941, the Japanese attacked 
Pearl Harbor.  Considerable damage to sites in 
Honolulu, including Diamond Head (most likely 
Battery Birkhimer), was initially thought to be 
from the attack, but was eventually attributed to 
defective navy ammunition (Allen 1950:8, 
quoting the commander of the coast artillery; 
brackets original): 
 

A great deal of it [the ammunition] was 
defective, and “duds.”  Unfortunately, the 
“duds” detonated on contact with the 
ground. . . . they did not burst in the air.  
They burst all over town.  They burst all 
over DeRussy, where I was.  I saw them 
burst, two of them, up in the crater on 
Diamond Head, knocking out one of my 
mortars. 

 
At the time of the attack, only Battery Granger 
Adams was manned.  On the night before the 
attack, a submarine was sighted off the Oÿahu 
coast.  Holmes (1979:33) writes: 
 

When the word came down the line that 
night to “open fire on a surfaced submarine 
in gird position Helen seven five,” the batter 
was ready.  The two big guns were swung 
around to proper bearing and the 
gunpointers found they were looking right 
into the windows of the house we knew as 
“George Hunter’s old house,” not fifty yards 
away.  Moreover, ranged down the slope to 
the water’s edge, under the muzzles of the 
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guns, were twenty other houses where 
families were sleeping in blissful ignorance 
of what was happening on the other side of 
the chain-link fence that divided the Army 
from the civilian area. 

 
In the aftermath of the attack, Hawaiÿi shifted to 
a state of continuous emergency and plans for 
building up the coastal defenses were made.  
Construction of Battery 407 on the southern face 
of Diamond Head, one of four permanent 
batteries for 8-inch guns that were installed 
during the war, was begun in 1943 (Thompson 
n.d.:117).  Troops poured into the islands en 
route to the western Pacific, and hundreds of 
soldiers were housed in barracks built on the 
crater floor (Division of State Parks 1979:21).  
The Hawaiian Seacoast Artillery Command was 
established at Fort Ruger, and controlled 
operations at Forts DeRussy, Kamehameha, 
Mökapu peninsula, and battery positions on the 
North shore of the island (Meeken 1974:40).  A 
second tunnel, now called Kähala Tunnel, was 
bored through the wall of the crater. 
 
In 1947, Fort Ruger became the headquarters of 
the new South Sector Command.  An undated 
map attributed to the South Sector Command 
(Office of the Engineer n.d.), which must post-
date 1947, shows the layout of the installation in 
the early post-war period. 
 
After World War II, however, seacoast artillery 
was declared obsolete and all guns in the United 
States, including those at Fort Ruger, were 
scrapped (Meeken 1974:41).  In 1950, Fort 
Ruger, including parts of Diamond Head crater, 
became the headquarters of the Hawaiÿi National 
Guard.  And for the first time since 1906, the 
crater was accessible to the non-military public. 
 
 

5.6 HISTORICAL SITES  
 
Portions of the DHSM are identified as being 
located within the Fort Ruger Historic District, 
which was listed on the National Register of 
Historic Places (NRHP) in 1983 (Allen and 
Shideler 1996:23).  It is a noncontiguous district 
that includes the remnants of O‘ahu’s earliest 
U.S. Army coastal defense fortification (Hibbard 
and Napoka 1980): five batteries, 12 gun 

emplacements on the rim of the crater, the 
Lëÿahi Fire Control Station, remnants of a winch 
and cable system, the Kapahulu Tunnel, and 
remnants of the original guardhouse (which has 
since been demolished). 
 
 

5.7 ARCHAEOLOGICAL SURVEY 
 
A total of 35 sites or site types was identified 
during the assessment survey of Diamond Head 
State Monument (Figure 15).  All are the 
remains of 20th century use of the crater, 
primarily the development of Fort Ruger as the 
first coastal defense fortification on the island.  
Nine sites are located along the crater rim, 10 
sites are within the crater exterior.  Table 2 of 
the 1998 Tononari-Tuggle and Blankfein report 
summarizes the sites that were recorded.  
 
 

5.8 SIGNIFICANT EVENTS OF THE 

PAST CENTURY 
 
The following is a sequence of the major events 
associated with Diamond Head since 1898. 
 
1898 - Joint Resolutions of Annexation gave 

fee title of Hawaiian government lands 
to the U. S. Government. 

1900 - Hawaiÿi became a Territory and, in 
accordance with the Organic Act, the 
Federal Government was given power to 
take Territorial lands. 

1906 - The Federal Government acquired 
Diamond Head for the exclusive use of 
the military. 

1950 - The U. S. Army turned Diamond Head 
land over to the Hawaiÿi National Guard 
under permit. 

 The Na Laÿau Arboretum was started by 
George Munro. 

1955 - President Eisenhower turned Diamond 
Head land over to the Territory of 
Hawaiÿi for Defense and Civil Defense. 

1958 - Governor William Quinn of Hawaiÿi 
turned over some crater land to the Civil 
Aeronautics Administration (FAA). 

1959 - The Statehood Admissions Act gave 
Federal agencies five years to review 
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and justify their continuing need for 
crater lands.  

 Hawaiÿi became a State in accordance 
with the Admissions Act. 

1962 - Governor Quinn established Diamond 
Head Monument by Executive Order 
No. 2000, to acknowledge the 
exceptional natural value of the crater 
and the need for its preservation.  The 
area covered by that order included only 
145.323 acres, all on the outer slopes.  
The State Department of Defense gained 
the crater interior and mauka exterior 
lands of Diamond Head. 

1963 - Diamond Head was included in the 
Conservation Land Use District by the 
State Land Use Commission.   

 A Quit Claim Deed by the U. S. Army 
released restrictions on Diamond Head.  

1964 - The County General Plan designated  
 Diamond Head as “preservation” lands. 
1965 - Diamond Head Monument was 

designated by Legislative Act 249 (SLH 
1965) as an historic site to be 
administered by the Department of Land 
and Natural Resources (DLNR). 

1967 - Pacific Planners Corporation was hired 
by DLNR for planning (visual and 
historical). 

1968 - Diamond Head was designated as a 
National Natural Landmark.   

 The Board of Land and Natural 
Resources established extended 
boundaries for Diamond Head 
Monument and initiated action for 
legislation, designation, and 
management of the Monument.   

 Senate Resolution No. 16 requested the 
State and County to acquire land to 
preserve the visual and historical aspects 
of Diamond Head. 

1969 - The first Annual Sunshine Music 
Festival was held in the crater.   

 The County of Oÿahu amended its 
General Plan to include park and 
recreation use on the exterior slopes of 
Diamond Head.   

 Diamond Head was included in a 
Preservation District under the 
Comprehensive Zoning Code.   

 The first Diamond Head Task Force 
report was completed on the future use 
of Diamond Head. 

1970 - The State Legislature barred the State  
 Department of Defense (State DOD) 

from constructing new facilities within 
the crater. 

 A Senate Resolution requested the State  
 Parks Division to develop historic 

preservation plans for Diamond Head.   
 Another Senate Resolution requested the 

City and County to create a Historic, 
Cultural and Scenic District which 
would include Diamond Head. 

1971 - The report “Preservation of Diamond 
Head to State Monument” was presented 
to the Legislation by DLNR (in 
accordance with the 1970 Senate 
Resolution). 

1974 - The Legislature funded $250,000 to the 
State DOD for planning and 
construction of public access and 
facilities for Diamond Head. 

1975 - Enlargement of Diamond Head State 
Monument was proposed, to include all 
adjacent State lands and to open the 
same for public access, recreation, and 
enjoyment (Act 182).   

 House Concurrent Resolution No. 47 
established the policy to develop a park 
for Diamond Head. 

 Funds were appropriated for planning a 
State Park for Diamond Head.   

 The Diamond Head Historic, Cultural 
and Scenic District No. 2 was 
established by the City and Council of  

 Honolulu. 
1976 - Diamond Head State Monument was 

included under the State’s Historic 
Preservation Law.   

 Funds were appropriated for master 
planning.  A consultant contract was 
negotiated, and then was dropped, as it 
was too expensive. 

1977 - Funds were appropriated for planning 
for adjacent State lands. 

 Public access and recreation planning 
were started for the Monument. 

1978 - Governor George Ariyoshi dedicated 
Diamond Head State Monument interim 
facilities and opened the crater for 
public recreational use.  
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1979 - Planning of Diamond Head State 
Monument was completed. 

 An Executive Order formally transfers 
much of Diamond Head State Lands to 
the DLNR for expansion of the existing 
Monument. 

 Construction of roadway, trails, and 
parking improvements, a new water line 
for irrigation needs, grading, and 
landscaping to include the exterior of 
the crater were initiated. 

1979 - On November 9, 1979 the DLNR 
accepted the Diamond Head State 
Monument Planning Report, and 
“authorized the Department’s staff to 
proceed with land acquisition, design 
and development of the Monument in 
accordance with the report.” 

1982 - Fort Ruger Historical District placed on 
the Hawaii Register of Historic Places.  

1983 - Fort Ruger Historical District placed on 
the National Register of Historic Places.  

1987 - HCR No. 100 HDI - clarifying the intent 
of the legislature with respect to the 
Diamond Head State Monument - was 
adopted by both Houses of the 1987 
Legislature.  The concurrent resolution 
set forth a clear position that the exterior 
slopes of Diamond Head shall remain 
free of development to assure that no 
tennis facility is built on Diamond 
Head’s outer slopes. 

1988 - House Bill No. 3041 SD 2 was approved 
by the legislature, signed by Governor 
John Waiheÿe June 7, 1988 and became 
Act 195/88.  This was a most significant 
piece of legislation in that for the first 
time those state lands adjacent to the 
monument and those lands to be 
included in the monument boundaries 
were identified by Tax Map Key 
Number. $100,000 was also 
appropriated for fiscal year 1988-1989 
to further implement plans for Diamond 
Head State Monument. 

1992 - House Bill No. 3982 Relating to 
Diamond Head was enacted and became 
Act 313/92.  This legislation pulled 
together the loose ends with respect to 
defining the Diamond Head State 
Monument boundaries, implementing 
the long-range plan for Diamond Head 

State Park as a semi-wilderness park and 
reactivating the Diamond Head Citizens 
Advisory Committee.  The 1979 
Planning Report adopted by the Land 
Board became the “official document” 
for the preservation of Diamond Head. 

1992 - HCR 230 HD 1 - was adopted by the 
1992 Legislature.  The Concurrent 
Resolution adopted by both Houses of 
the Legislature requested a report 
identifying suitable land for the 
relocation of the Federal Aviation 
Administration facilities now located in 
Diamond Head Crater. 

1993 - HCR No.451 HD1 SD1 - Requested the 
Chairperson of the Board of Land and 
Natural Resources to reconvene the 
Diamond Head Citizens Advisory 
Committee. 

1993 - In response to HCR 451 HD 1 SD 1 of 
the 1993 legislation, the Diamond Head 
Citizens Advisory Committee met 
September 30, 1993.  Its first priority 
was to review land issues, and verify the 
Diamond Head State Monument 
boundaries in accordance with Act 
313/92. 

1993 - In October 1993, the U.S. State 
Appropriations Committee approved 
funds to relocate the FAA facility in 
Diamond Head Crater. 

1995 - The objectives and policies were 
reviewed and portions of the policies 
were amended and approved by the 
Diamond Head CAC on November 16, 
1995, but were not formally adopted by 
the Board of Land and Natural 
Resources. 

1997 - In 1997, the State Legislature 
recognized the need to address 
increasing use of the crater and funded 
an update of the 1979 Plan.  The update 
is to include the preparation of plans, 
and designs for the incremental 
development of the Monument, 
including a visitor/interpretive center. 

 
 

5.9 SUMMARY 
 
Diamond Head is a noted representation of the 
natural forces of island creation. Looming over 
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the Waikïkï plain, it was the backdrop, if not an 
active setting, for the activities of the Hawaiian 
chiefs from at least the 15th century until the late 
1800s.  As the site of Fort Ruger, it was the 
vanguard installation for the defense of Hawaiÿi 
and the mainland in the first half of the 20th 
century.  Since the 1950s, it has suffered 
bulldozing and demolitions, brush fires and 
brush fire fighting, and even 1960s rock 
concerts.   
 
Diamond Head is now preserved as a State 
monument to the natural and cultural history of 
the region.  Plans are currently in process by the 
Division of State Parks for an improved 
interpretive program that transmits an 
understanding and appreciation of the history of 
the crater to monument visitors (Yent 1998).  
 
Historical research indicates a long history of 
human activity around the crater, but within the 
crater itself, it was not until the 20th century and 
the development of coastal defenses that 
significant, landform-altering events took place.  
This is reflected in the cultural resources that 
were identified during the present survey, almost 
all of which are related to the military 
occupation of Fort Ruger.  The exceptions are 
the remains of Na Laÿau Arboretum that was a 
recent use of the exterior crater slopes, small 
arms bullet casings on the interior slopes that 
might date to the turn-of-the-century, and the 
wetland area that might hold clues to the 
paleoenvironment of the crater. 
 
Traditional Sites 
 
The archival research, previous archaeological 
studies, and the present field survey suggest that 
there is little likelihood for archaeological sites 
of pre-contact Hawaiian or early post-contact 
origin.  Historical documents note only that 
possible dryland farming might have taken place 
in the crater; there are also stories of human 
burials in the crater walls and human sacrifices 
on the interior crater slopes.  These historically 
referenced possibilities for cultural remains were 
checked during field survey, with no evidence 
for any such remains found.  No other cultural 
remains that pre-date the military period were 
discovered. 
 

One heiau is said to have been located on the 
summit of the crater, although the information 
source for this is ambiguous.  Of the numerous 
other religious sites identified in the Waikïkï 
region, the closest to the State monument were 
on the lower exterior flanks of the crater, outside 
of the monument boundaries.  The reconstructed 
distribution of Waikïkï heiau indicates a clear 
focus toward the Waikïkï plain of heiau 
associated with the high chiefs (e.g., 
Papaÿenaÿena Heiau on the prominent overlook 
below Diamond Head and ÿÄpuakëhau Heiau in 
the middle of the chiefly residential area along 
the beach); fishing heiau, on the other hand, are 
located on the low cliffs overlooking the ocean 
on the south side of the crater, once noted as a 
famous fishing grounds (Clark 1977:39).  As in 
pre-military historic times, Diamond Head 
seems to have been the background to, rather 
than the stage upon which, events took place.  
 
No subsurface testing was carried out during the 
present project.  There is a slight possibility for 
buried cultural deposits, particularly in areas that 
have not been extensively graded or excavated 
(e.g., southwestern slopes and the upper gullies 
in the northwestern portions of the interior 
crater). 
 
Military Sites 
 
Virtually all sites located during the present 
survey are related to the development of Fort 
Ruger as part of the coastal defenses of Oÿahu, 
which clearly stands as the most significant 
historical event in the history of Diamond Head.  
The sites range from massive reinforced 
concrete batteries to reservoirs to soil-bermed 
firing ranges, and they date from 1909 to the 
1950s.  The essential components of the coastal 
defense complex of Fort Ruger are located 
within the State monument boundaries.  The 
four batteries are Harlow, Hulings, Dodge, and 
Birkhimer and they represent three main periods 
of defense development:  Battery Harlow was 
the original coastal defense facility and the other 
three batteries were built as part of a subsequent 
land defense network; Battery Birkhimer was 
remodeled in 1920-21 and reflects the changing 
orientation in defensive strategy given post-
World War I changes in armament technology.  
The Lëÿahi Fire Control Station was built in 
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support of Battery Harlow (as well as batteries at 
Fort DeRussy) and is particularly significant as 
an unusually complex example of fire control 
buildings.  The other sites include other fire 
control stations, searchlight housings, 
observation points, magazine tunnels, and gun 
emplacements.   
 
The National Register of Historic Places 
(NRHP) nomination form for Fort Ruger states 
that the fort is “significant in the history of the 
military in Hawaiÿi as the first coastal defense 
fortification established by the United States 
Army in the Islands” (Hibbard and Napoka 
1980).  It further specifies that the Lëÿahi Fire 
Control Station is particularly important as a 
unique example of such facilities, being the most 
elaborate construction of this type of facility in 
the United States. 
 
Since the 1950s when the U.S. Army 
relinquished control over much of the 
installation, many facilities have been altered 
and demolished.  However, even if most of the 
support and administrative facilities of the fort 
are in alternative uses or are only concrete 
foundations, the defensive structures remain as 
testament to this important part of U.S. military 
presence in Hawaiÿi.  Many are in excellent 
condition and clearly demonstrate the important 
function they served in protecting Oÿahu’s 
southern coastline.   
 
Wetland 
 
In the southeastern quadrant of the crater 
interior, there is a seasonally moist wetland that 
is significant as a potential source of information 
on past environmental conditions in the crater.  
Coring and pollen analysis of two samples from 
the wetland during the present project show that 
there is intact sediment underlying fill layers and 
that pollen preservation is good.  The 
assumption of this work is that, since its 
inception, the basin should have received a 
continuous influx of sediments and microfossil 
plant remains from within the wetland, as well 
as from erosional transport of sediments and 
plants remains on the interior crater slopes.  The 
basin, therefore, should contain a 
stratigraphically intact record of past 
environmental conditions inside the crater. 

5.10 IMPLICATIONS FOR MASTER 

PLAN UPDATE 

5.10.1 Areas of Potential Cultural 
Resource Sensitivity 

 
Based on the defined evaluation criteria, the 
following areas (numbered 1 through 4 on Table 
6, Tononari-Tuggle and Blankfein 1998) are 
designated areas of potential cultural resource 
sensitivity.  Areas 5 and 6 are evaluated to be 
areas of low cultural resource sensitivity. 
 
All sites identified during the present survey.  
Until such time that an inventory level survey 
can be carried out, sites identified during the 
present survey should be considered sensitive 
areas.  This includes the Fort Ruger grounds, 
which includes standing structures, concrete 
foundations, roads, and retaining walls.  
Inventory level survey will allow the recording 
of sufficient site information so as to make 
evaluations of significance as defined by the 
NRHP.  Although many of the major coastal 
defense features fall within the Fort Ruger 
Historic District, inventory level documentation 
of these features has not been completed.  The 
only site for which there is detailed 
documentation is Battery Harlow (see Allen and 
Shideler 1996). 
 
Wetland.  Although this is technically not a 
cultural site, the seasonal wetland has the 
potential to produce paleoenvironmental data 
that could contribute to a better understanding of 
the crater environment in pre-contact times.  The 
full extent of the wetland, however, is difficult 
to determine because of modern alterations to 
the central crater and the boundary is an 
estimation.  
 
Relatively undisturbed portions of the crater 
floor.  The absence of historical or traditional 
references to use of the crater interior does not 
discount the possibility that it may have been 
used in pre-contact or early historical periods.  
There have been no subsurface archaeological 
investigations (other than the present wetland 
coring) to refute or substantiate the presence of 
buried cultural deposits reflecting human use of 
the crater before the military occupation.  The 
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western portion of the crater (the slopes below 
and south of the Lëÿahi Fire Control Station and 
the upper gullies north of the State Parks trail) 
may have some potential for buried deposits, 
based on the fact that late 19th/early 20th century 
ammunition was found in this area (which 
suggests that there may be little disturbance in 
the area).  A rough guide to the boundary of this 
undisturbed area is the graded road that encircles 
the central portion of the crater (C. Hosokawa, 
pers. comm.). 
 
Caves and crevices in the steep portions of the 
crater wall.  Although there are apocryphal 
stories of burials in the crater, as well as 
historical but second-hand references to cave 
burials being rifled, only a full survey of the cliff 
areas would eliminate the possibility of human 
remains in caves and crevices of the crater wall.  
There are portions of the crater rim that would 
most likely contain burials (if any exist). 

5.10.2 Recommendations 
 
The evaluation of cultural resource sensitivity is 
a preliminary step in cultural resource 
documentation.  For the purposes of the master 
plan process, it provides a broad view of 
archaeological and historical site potential that 
allows for an informed assessment of future data 
collection and management requirements for 
defined areas of the monument.  The next step in 
the documentation process, which can be phased 
as development plans become more detailed and 
concrete, is an inventory survey, as called for in 
the State of Hawaiÿi rules governing procedures 
for historic preservation review (under HRS 
Chapter 6E). 
 
Table 3 of the 1998 Tononari-Tuggle and 
Blankfein report summarizes the 
recommendations by site and sensitive area.  
These recommendations should be incorporated 
into the updated master plan for implementation 
as part of future development projects (as they 
come on-line). 
 
In addition, the O’ahu burials council and the 
State Historic Preservation Division will be 
contacted if any human burials, artifacts, or 
other cultural remains or deposits are 
encountered during the excavation and grading 

phases of the project.  Moreover, if warranted, a 
consultation process will be initiated for the 
proposed project and the Office of Hawaiian 
Affairs will be named a required consultant, 
pursuant to Section 106 of the National Historic 
Preservation Act. 
 
Inventory Survey.  An inventory level survey 
would identify, locate, and record sites in 
sufficient detail to allow evaluations of site 
significance based on NRHP and State criteria.  
An additional purpose of the survey (specifically 
for management purposes) would be to establish 
baseline data on site conditions against which 
future conditions can be monitored.  Areas 
designated as having potential cultural 
sensitivity should be surveyed at the inventory 
level prior to any State Parks development. 
 
A detailed architectural study of Lëÿahi Fire 
Control Station is recommended as a mitigation 
action as part of the current plans for interpretive 
development of the monument (Yent 1998).  
The structure, which is highly significant as a 
unique and complex example of fire control 
stations, is presently the destination of many of 
the visitors to the State Monument.  The 
intensity of public use has a deteriorating effect 
on the integrity of the structure, which should be 
documented in detail before it is further 
adversely impacted.  It can only be anticipated 
that public use will increase with additional 
development of the State Monument.  
 
If any future development in sensitive areas of 
the crater entails subsurface excavation (e.g., 
trenching, grubbing, or grading), it is 
recommended that an archaeological monitor be 
present to examine exposed soil profiles or 
deposits.  This will allow an evaluation of the 
above sensitivity assessment for relatively 
undisturbed areas of the crater, which can be 
revised, if necessary, after the first monitoring 
has been conducted. 
 
Management Recommendations.  Based on 
the recommended inventory survey, and 
particularly the significance evaluations, further 
recommendations can be made as to (1) future 
data collection requirements such as detailed 
architectural recording or archaeological data 
recovery, and (2) long-term preservation 
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requirements for significant sites, particularly 
those in areas of high public use.   
 
It should be noted that, at present, the primary 
sources of potential damage to historic structures 
are from vandalism and general deterioration.  
Vandalism is represented primarily by graffiti 
and trash and is most evident in the Fort Ruger 
area, at the retractable searchlight bunker on the 
southern crater rim, and in the exposed concrete 
reservoir on the western exterior slopes.  All 
structures are suffering from some degree of 
deterioration; the Lëÿahi Fire Control Station is 
particularly vulnerable due to high public traffic.  
The present restrictions to public access to most 
parts of the crater, however, have generally 
helped to preserve and protect the structures. 
 
Interpretation.  From the very inception of the 
monument in the early 1960s, there has been a 
strong interest in the history of Fort Ruger and 
the military structures as historic sites.  Future 
interpretive development of the monument 
should acknowledge this original (and 
continuing) interest.   
 
An example of integrating interpretation and 
recreation, as well as disparate interpretive 
themes, is an eastern crater (below) rim trail that 
utilizes the existing road cut, with Battery 
Hulings and Dodge and the 6-pound gun 
emplacements as observation points.  A trail 
could follow segments of the early 20th century 
road that connected the various components of 
the defensive system; interpretation can deal 
with the emplacements themselves (how they 
were used), as well as how they fit into the 
overall defensive system.  The emplacements 
and trail offer excellent (and already 
constructed) vantage points from which to view 
the interior of the crater (including almost all of 
the identified sites), east Honolulu, and inland 
toward the Koÿolau mountain range.  
Interpretation can be directed into the crater with 
a focus on the defensive complex and out of the 
crater addressing any number of interpretive 
themes (including traditional Hawaiian 
settlement and activities) that tie the crater to a 
larger regional and historical context.  
 
As early as 1906, the visual assets of a rim trail 
were recognized (Advertiser 1906:5):  

 
From the rim of Diamond Head crater the 
wonderfully symmetrical basin strikes one 
as a beautifully laid out park. ... If the 
climber were to see nothing more than the 
floor of the crater and the green sides 
sloping into it he would feel repaid for his 
exertions in climbing.  Once on the rim he 
finds that he can walk around two-thirds of 
the crest on a comparatively good path from 
every point of which an ever changing 
panorama presents itself of the beautiful city 
of Honolulu and its suburbs and the irregular 
surf-bordered shore of the island. 

 
Cultural Resource Management Plan.  
Ideally, a cultural resource management plan 
(CRMP) for Diamond Head State Monument 
should be completed at the earliest opportunity.  
Such a plan would incorporate the above three 
recommendations:  (1) inventory survey of the 
monument, including full site documentation 
and evaluations of significance, (2) management 
recommendations for identified sites in the 
context of short-range development plans and 
long-range maintenance and preservation, and 
(3) incorporation of historical sites into the 
monument interpretive program.  Although these 
recommendations could be carried out 
independently, an integrated CRMP approach is 
more effective for planning purposes. 
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6.0 Scenic Resources 
 
This chapter describes Diamond Head’s scenic 
resources, not only as it is viewed as a landmark 
in Honolulu, but also the views provided from 
the crater.  An understanding of these resources 
is important in updating the master plan for the 
DHSM. 
 
 
6.1 LANDMARK 
 
Diamond Head is a prominent natural landmark 
that can be viewed from the sea, from the air, 
and from much of urban Honolulu.  The most 
familiar profile of Diamond Head is from the 
west and northwest, as shown on the cover; 
views from the east and north provide different, 
but no less distinctive profiles. 
 
 

6.2 SCENIC RESOURCES FROM THE 

CRATER 
 
The views from the trail, summit, and rim of the 
crater attract many visitors to the park.  The 
panoramic views of southeastern Oÿahu provide 
many photographic opportunities for visitors.  
The following locations are lookout locations 
that can be developed through the interpretive 
program. 
 
1. Concrete Landing with Winch.  Panoramic 

views of the crater interior and the coastline 
to the east, including Kähala, Koko Head, 
and Hawaiÿi Kai. 

2. Southern Rim.  Visitors currently use 
several locations at the summit for scenic 
viewing and photographs. 

 

 
a. Top of Fire Control Station Diamond 

Head.  Railings and an interpretive sign 
have been installed at this location to 
encourage use as a scenic lookout and 
discourage further access along the rim.  
This location offers a panoramic view 
west and north that encompasses 
Waikïkï, Honolulu, Pearl Harbor, the 
Waiÿanae and Koÿolau Ranges, 
Püowaina (Punchbowl), and Mount 
Tantalus. 

 
b. Bunker #1.  This concrete slab to the 

southeast of the Fire Control Station 
offers a sweeping view of the coastline 
to the east that encompasses Koko Head 
and Hawaiÿi Kai.  It also provides a 
good view south of Diamond Head 
Light House and the reef fronting 
Kähala.  It is the best view of the Fire 
Control Station where the construction 
form and four levels can be readily 
observed. 
 

c. Bunker #2.  Visitors are not currently 
encouraged to visit this structure to the 
north of the summit, but there are plans 
to use this concrete structure as an 
alternate lookout during renovation 
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work on the Fire Control Station.  This 
site offers a view similar to the summit 
but also includes more of the Kapahulu 
and Kaimukï areas. 
 

 
d. View corridor of exterior – view west to 

north to east: 
• La Pietra (site of Papaÿenaÿena 

Heiau) 
• Natatorium 
• Kapiÿolani Park with Waikïkï Shell 

and the Zoo 
• Waikïkï Beach 
• Royal Hawaiian Hotel 
• Magic Island and Ala Moana Beach 
• Tripler Hospital 
• Punchbowl Crater 
• Tantalus 
• Mänoa Valley and Pälolo Valley 
• Koko Head 
• Black Point 

 
e. View corridor of interior: 

• Batteries 
• 2 Tunnels 
• Pistol Ranges 
• Bunkers 
• Roads 

 
3. Northern Rim.  This offers a panoramic 

view of the northern exterior of the crater, 
including the remaining buildings of Fort 
Ruger, Kapiÿolani Community College, and 
the community of Kaimukï. 

 
4. Eastern Rim.  From the interior crater side 

of Kapahulu Tunnel, there is a paved road 
that is used to access various antenna, 
facilities including the FAA Link Site.  A 
portion of this road extends below and along 
the eastern crater rim to a facility known as 
the Retractable Searchlight.  This road is 
mostly unpaved and, in some areas, is 
heavily overgrown.  However, it is clearly 
wide enough for a pedestrian trail with some 
improvements.  This road provided access to 
Batteries Hulings and Dodge, various 
unnamed gun emplacements, and the 
Retractable Searchlight.  These facilities are 
located on the crater rim and offer hard 
paved surfaces from which to view eastern 
Honolulu, including the ocean, Black Point, 
Kähala, Kaimukï, the Koÿolau Mountains, 
Koko Head, and Koko Crater.  On clear 
days, Molokaÿi and Länaÿi are also visible. 

 
5. Tunnel 407.  This facility consists of tunnels 

that extend through the southern wall of the 
crater.  Although the longest tunnel is only 
10 feet wide, the southern opening offers 
views of the ocean, the Diamond Head 
Lighthouse, Black Point, and Koko Head.  
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The entire facility, including the entry and 
parking lot, is relatively flat and provides 
unhindered accessibility. 

 
6. Kapahulu Tunnel.  While Kähala Tunnel is 

wider and higher and is aligned directly at 
Lëÿahi Summit, Kapahulu Tunnel enters the 
crater at a higher elevation and offers greater 
visibility of the crater interior. 

 
 
7. Ridge Next to the Flat-Top Reservoir.  The 

sides of the reservoir follow the sloping 
contours of the adjacent ridge and crater 
wall.  The ridge and reservoir are within a 
short walking distance from the existing trail 
to the summit of Lëÿahi.  The top of the 
ridge offers an elevated view of the interior 
of the crater, with minimal effort. 

 
8. Pistol Ranges.  Two large U-shaped berms 

enclosing roughly square-shaped level areas 
were constructed for use as firing ranges.  
The western berm is transected by the trail 
to the summit.  These berms offer similar 
(but lower) views to those from the ridge 
next to the Flat-Top Reservoir. 

 
9. Kähala Tunnel Lookout.  On the crater 

exterior, immediately outside of the Kähala 
Tunnel is a lookout with a small paved 
parking lot.  The lookout overlooks eastern 
Honolulu, including the ocean, Black Point, 
Kähala, Kaimukï, the Koÿolau Mountains, 
Koko Head, and Koko Crater.  On clear 
days, Molokaÿi and Länaÿi are also visible. 

 
 

6.3 IMPLICATIONS FOR MASTER 

PLAN UPDATE 
 
The visual impact of the Monument as a Natural 
Landmark has remained important to many as 
urban Honolulu has developed around the 
Crater.  The public and the CAC have fought 
many battles to keep the gaze of developers and 
government in check. 
 

 
The landform, Diamond Head Crater, is a 
pyroclastic cinder cone generally comprised of a 
friable tuff-type soil structure, which is easily 
scarified and subject to accelerated erosion. 
Uncontrolled access, however, along the slopes 
have brought about visible scarring as the soil 
breaks away.  The exterior visual impact of 
Diamond Head as a “Registered Natural 
Landmark” (Department of the Interior, 1968) 
has been kept intact through City and County 
Ordinances and the Department’s (DLNR) 
efforts to preserve the natural beauty of this 
world renown cinder cone.  Past proposals on 
the development of the Crater would have 
altered this natural landscape.  
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There are numerous natural and man-made areas 
in and around the crater that offer unobstructed 
vistas, whether the views are of the inside and/or 
the outside of the crater.  Some of these lookout 
locations are presently in use, but there are many 
more that are currently restricted to visitors.  
While clearly the best views are along the crater 
rim, concerns about the destruction of the 
Schidea adamantis habitat, erosion from foot 
traffic, and hiker safety, disallow unimpeded 
access along the rim of Diamond Head.  Many 
of the lookout locations identified above could 
mitigate the adverse impacts from rim access, 
while providing many more viewing 
opportunities than are currently provided. 
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7.0 Public Activities In Crater 
 
This chapter describes existing uses and 
facilities, including infrastructure, and what 
implications these public activities may have on 
the planning and management of the DHSM. 
 
 

7.1 EXISTING USES 
 
Today, many structures and facilities house the 
operations of the State Department of Defense 
(State DOD).  Scattered around the rim of the 
crater are bunkers, gun emplacements, tunnels, 
antennas, and other structures that reflect the 
current and historical governmental uses of the 
crater.  
 
The many present users of land within Diamond 
Head State Monument include: State DOD, 
State Parks, as well as the utilities with their 
easements for water, electricity, telephone and 
communications.  All of these users will be 
affected by changes to the planning and 
management of the DHSM. 
 
The State DOD is affected the most because of 
policies to stop further construction within the 
crater and the limited availability of land on the 
exterior as a result of residential development.  
All facilities and structures along Diamond Head 
Road between the Cannon Club and 18th Avenue 
(excluding Birkhimer EOC and the storage 
bunkers) are to be vacated for inclusion into the 
Monument.  Facilities and structures that remain 
must be utilized for what they were originally 
intended or risk being included also.  However, 
it should be noted that the State DOD is 
currently planning for an eventual move to 
Barbers Point. 
 
The State DOD is also the agency in charge of 
land being utilized by the Civil Defense, the 
military, and other tenants, who are also affected 
by the policies of the Monument.  For example, 
the Civil Defense Agency moved into Birkhimer 
EOC from buildings on the exterior. 

The FAA has recently relocated to its new 
facilities at Honolulu International Airport.  The 
FAA demolished the CERAP building and 
restored the site of the former building. 
 
The current State Park uses within the crater 
include sightseeing, picnicking, and hiking.  
Despite relatively minor improvements (trail 
improvements, comfort station, parking lot, 
grassed field) since the 1970s, the estimated 
daily count of visitors has risen from 112 in 
1981 to 2,740 in 1997. 
 
 

7.2 FACILITIES AND RELATED 

DEVELOPMENTS 

7.2.1 Existing Improvements 
 
Many structures and facilities presently exist 
around and within Diamond Head Crater (Figure 
16).  A series of large buildings within the crater 
houses the facilities of the State DOD.  A State 
Parks comfort station adjoins remnants of 
abandoned rifle and pistol ranges.  Scattered 
around the rim are bunkers, gun emplacements, 
tunnels, antennas, and other structures.  Some of 
the existing structures and facilities that are not 
now available to the public have potential 
interpretive value.  These include: 
 
Flat-Top Reservoir.  A flat-topped, earth-
covered reservoir is located in a gully at the base 
of the northwestern crater wall.  The sides of the 
reservoir follow the sloping contours of the 
adjacent ridge and crater wall.  The floor is 
irregular and concrete-lined.  The vertical facing 
wall of the reservoir is supported by large 
triangular buttresses approximately 0.6 m (2 
feet) wide and spaced about 3 m (10 feet apart); 
this wall is inscribed with the date “1911”, 
which is presumably the construction date.   
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Tunnel 407.  This facility consists of tunnels 
that extend through the crater wall.  Access from 
the crater interior is through large iron doors.  
The exterior openings are the gun 
emplacements, which were designed with 
casements that would protect the guns from 
falling boulders, presumably those dislodged 
due to enemy fire or from concussions from the 
battery itself.  Although the longest tunnel is 
only 10 feet wide, the southern opening offers 
views of the ocean, the Diamond Head 
Lighthouse, Black Point, and Koko Head.  The 
entire facility, including the entry and parking 
lot is relatively flat, and provides unhindered 
accessibility. 
 

 
 

Battery Harlow.  Battery Harlow is located at 
the base of the exterior northeastern crater wall 
and is presently accessible only by controlled 
access roads from either Diamond Head Road or 
Kapahulu Tunnel.  Battery Harlow is listed as 
Feature 2 on the National Register nomination 
form for the Fort Ruger Historic District.  
Battery Harlow became operational in 1910 as 
the first permanent structure at Fort Ruger and 
the earliest of a system of coastal defense 
fortifications on Oÿahu.  It has three bunkers 
separated by two courtyards that are set below a 
huge parapet built against the north-facing slope 
of Diamond Head.  The east bunker is two 
stories (one below grade) and the west and 
central bunkers each have one story.  The central 
bunker houses the plotting room and mechanical 
data transmission system; there is a smaller 
concrete structure for the command post on top 
of the central bunker that appears to be accessed 
by exterior stairs.  Each courtyard had four pits 
for 12-inch mortars.  This massive, concealed, 
concrete structure remains in relatively excellent 
condition, although the traverse ring rails were 
removed from the mortar pits and filled with 
concrete when the armaments were removed 
after World War II. 
 

 
Cannon Club.  The Cannon Club is located on 
the northwest exterior slope of the crater off of 
Monsarrat Avenue.  It consists of two structures.  
The main structure contains approximately 
15,000 square feet of interior space and the 
second is a two-sided pavilion with 
approximately 5,000 square feet.  The Cannon 
Club offers spectacular views over Kapiÿolani 
Park towards Waikïkï and the ocean beyond. 
The site allows for parking of vehicles. 
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In September 2001, an interim lease agreement 
to the University of Hawaiÿi for use of the 
Cannon Club was approved by BLNR. 

 
Existing Road Below the East Crater Rim.  
From the interior crater side of Kapahulu 
Tunnel, there is a paved road that is used to 
access various antenna facilities including the 
FAA Link Site.  A portion of this road extends 
below and along the eastern crater rim, 
southward, to a facility known as the Retractable 
Searchlight.  This road is mostly unpaved and, in 
some sections, is heavily overgrown.  However, 
it is clearly wide enough for a pedestrian trail 
with some improvements.  This road provided 
access to Batteries Hulings and Dodge, various 
unnamed gun emplacements, and the Retractable 
Searchlight.  These facilities offer hard, paved 
surfaces from which to view eastern Honolulu, 
including the ocean, Black Point, Kähala, 
Kaimukï, the Koÿolau Mountains, Koko Head, 
and Koko Crater.  On clear days, Molokaÿi and 
Länaÿi are also visible. 
 

 
Batteries Hulings and Dodge.  Batteries 
Hulings and Dodge are located just below and 
inside the crater rim on the eastern portion of the 

crater and are listed as Features 3 and 4 
(respectively) on the National Register 
nomination form for the Fort Ruger Historic 
District.  The batteries were built in 1915 as part 
of an Army land defense system for the island.  
By the mid-1920s, however, the land defense 
batteries were determined to be obsolete and 
were disarmed.  The gun platforms for each 
battery are on the exterior of the crater.  The 
entrances to the two batteries face onto a dirt 
road that is cut into the interior hillslope just 
below the top of the rim. 
 

 
Various Gun Emplacements Along the East 
Rim of the Crater.  Intermittently spaced along 
the eastern portion of the crater rim road are 
pairs of semi-circular-shaped retaining walls 
around circular concrete floors; tie-down 
fasteners are set in the center of each concrete 
floor.  These structures are listed collectively as 
  

 
Feature 5 on the National Register nomination 
form for the Fort Ruger Historic District. These 
structures, which are the foundations for rapid-
firing 6-pound guns that were installed as part of 
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the land defense system for southern Oÿahu 
(1915 to 1925) contemporaneous with Batteries 
Hulings and Dodge. 
   
Retractable Searchlight.  At the terminus of 
the eastern rim road is a retractable searchlight 
housing.  This structure was probably built in 
1932 during the coastal defense and anti-aircraft 
searchlight project to build 161 lights on Oÿahu.  
This facility was a “concealed reinforced 
concrete shelter having a sliding top.”  The top 
of the structure slid open when the searchlight 
was to be operated; gears connected to a winch 
raised the searchlight (mounted on a platform) to 
operating position above the sliding top.  
 

 
Kapahulu Tunnel.  Immediately west of 
Battery Harlow is the exterior portal of the 
Kapahulu Tunnel, which is listed as Feature 10 
on the National Register nomination form for 
the Fort Ruger Historic District.  The tunnel was 
originally 175 m (580 feet) long, 2.4 m (8 feet) 
wide, and 2.1 m (7 feet) high; it was excavated 
to expedite construction of the Lëÿahi Fire 
Control Station and allowed a mule-powered, 
1961 and now accommodates motorized vehicle 
traffic.  While Kähala Tunnel is wider and 
higher and is aligned directly at Lëÿahi Summit, 
Kapahulu Tunnel enters the crater at a higher 
elevation and offers a greater view of the crater 
interior. 
 
There are several park-related facilities in the 
area around the trailhead in the central crater 
floor: 
 
Parking Lot.  The existing parking lot for the 
park has 40 designated car stalls and 2 handicap 
vehicle stalls.  Overflow parking occurs along 

the entry road to the lot.  Buses drop off visitors 
and park along the entry road. 
 
Restroom.  Located off the northern side of the 
parking lot. 
 
Open Field.  A large, grassed field with trees 
along the western edge (formerly the Rifle 
Range). 
 
Trail.  The historic trail to the summit has been 
modified over the years for park purposes and 
safety, including the addition of railings (1981-
1982), concreting the lower portion of the 
summit trail (1988), and exiting on the 3rd level 
of the Fire Control Station with the addition of 
the metal stairs near the summit (1982). 
 
Other facilities are located on the exterior of the 
crater: 
 
Exterior Lookout.  On the outside of the crater 
at the entry to the Kähala Tunnel is a pull-off 
that serves as a lookout for the shoreline from 
Black Point (Kähala) to Koko Head.  On clear 
days, Molokaÿi is visible. 
 
Na Laÿau Arboretum.  Located on the western 
exterior slope of the crater.  Originally 
developed in 1950, the site has not been 
maintained in recent years. 

7.2.2 Access and Traffic 
 
Existing Conditions 
 
Regional and sub-regional access to Diamond 
Head State Monument is provided primarily by 
a network of arterial and collector roadways.  
Access to the H-1 Freeway is provided by a 
combination of Campbell Avenue and Kapahulu 
Avenue and a combination of 18th Avenue, 
Kilauea Avenue, Hunakai Street, and Waiÿalae 
Avenue.  Access to Waikïkï is provided 
primarily by Diamond Head Road/Monsarrat 
Avenue.  Residential collector roadways within 
the Kaimukï area also provide secondary access. 
 
Diamond Head Road.  Diamond Head Road 
provides the primary access to the DHSM.  
Diamond Head Road also provides access to 
KCC and other non-residential uses in the area.  
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It is a two-lane, two-way major collector that 
traverses the north, east, and south slopes of 
Diamond Head crater.  It has a posted speed 
limit of 25 miles per hour (mph).  Intersections 
in the vicinity of the DHSM are located at 
Makapuÿu Avenue, Kapiÿolani Community 
College (KCC) Driveway, DHSM Access, and 
18th Avenue.  All intersections are unsignalized, 
T-intersections with stop sign control on the 
intersecting street approaches. 
 
Makapuÿu Avenue.  Makapuÿu Avenue is a 
two-lane, undivided major collector that 
connects Kilaueÿa Avenue to Diamond Head 
Road.  The posted speed limit is 25 mph.  
Makapuÿu Avenue provides access to Lëÿahi 
Hospital and to KCC parking lots. 
 
Kapiÿolani Community College Access.  The 
entrance to KCC provides access to campus 
parking.  The entrance is approximately 825 feet 
west of the DHSM access.  Additional entrances 
to KCC are provided along Makapuÿu Avenue 
and Kilaueÿa Avenue. 
 
Diamond Head State Monument Access.  The 
DHSM access is a two-lane, undivided roadway.  
The roadway passes through the wall of the 
crater via Kähala Tunnel.  The posted speed 
limit of the access road is 10 mph and 5 mph 
through Kähala Tunnel. 
 
18th Avenue.  Eighteenth Avenue is a two-lane 
major collector between Diamond Head Road 
and Kilaueÿa Avenue.  North of Kilaueÿa 
Avenue, 18th Avenue is a two-lane residential 
roadway.  The posted speed limit is 25 mph.  
 
Operations of the intersections in the project 
vicinity were analyzed to identify existing 
intersection operational characteristics.  The 
intersections were analyzed using the 
methodologies for unsignalized intersections 
outlined in the 1994 Highway Capacity Manual 
(HCM).  Operating conditions at an intersection 
are expressed as a qualitative measure known as 
Level of Service (LOS) ranging from A to F.  
LOS A represents free-flow operating 
conditions, while LOS F represents congested 
conditions.  The overall intersection LOS is a 
weighted average of the LOS of individual 
traffic movement groups.  In addition to traffic 

volumes, intersection analyses included data 
such as peak hour factors, truck percentages, and 
roadway grades. 
 
According to the Traffic Impact Analysis 
prepared for the Diamond Head State Monument 
Master Plan Environmental Impact Statement, 
the existing conditions intersection level of 
service analysis shows that the intersections in 
the project vicinity operate acceptably overall.  
During the peak hours, left turns out of 
Makapuÿu Avenue and 18th Avenue experience 
delay.  Because the magnitude of traffic demand 
for these movements is relatively low, and 
because the delay occurs only during the peak 
hours, this situation may be acceptable.  Should 
there be a community desire to provide traffic 
signal control, both the Makapuÿu Avenue and 
18th Avenue approach volumes satisfy the peak 
hour traffic volume warrant as defined by the 
Manual on Uniform Traffic Control Devices. 
 
Future Traffic Without the Project 
 
The preferred DHSM master plan and various 
alternatives were evaluated for two future 
scenarios: Year 2003 representing a five-year 
horizon and Year 2008 representing a 10-year 
horizon. 
 
The Years 2003 and 2008 roadways in the study 
area are assumed to retain the same 
configuration as existing conditions.  Minor 
changes are assumed regarding access to the 
DHSM.  In addition to the four intersections 
analyzed for the existing conditions, the 
operations of proposed accesses along Diamond 
Head Road were studied. 
 
Existing DHSM visitor traffic was established 
through traffic counts by PBQD and vehicle 
classification and interview surveys conducted 
by SMS Research, Inc.  Site-generated traffic 
was defined as DHSM visitor traffic.  The level 
of future visitor activity was provided to this 
analysis effort after discussions between DLNR 
and the CAC.  For the preferred master plan and 
for a number of alternatives, the number of 
visitors was assumed to decrease ten percent 
from existing conditions.  The master plan 
proposes to shuttle non-walking visitors into the 
crater with people movers as opposed to 
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allowing them to drive into the crater.  It was 
determined that restricting the ability of visitors 
to drive into the crater would reduce the number 
of visitors at DHSM.  This effect is desirable, 
according to reports of DLNR and CAC 
discussions.  The people mover transportation 
into the crater coupled with the charging of 
admission fees are expected to either reduce or, 
at most, maintain the amount of visitors to the 
DHSM at current levels for the foreseeable 
future. 
  
The visitor traffic generated in Year 2003 and in 
Year 2008 was directionally distributed, and 
then the distributed traffic was assigned to the 
future roadway network according to the 
preferred plan and various alternatives.   

Based on May 14, 1998, observations by SMS 
Research, Inc., the AM peak hour visitor 
distribution was judged to be sixty percent to 
and from the west and forty percent to and from 
the east of DHSM access.  It was assumed that 
most visitors in the AM peak hour would travel 
to and from Waikïkï/Honolulu.  In the PM peak 
hour, the incoming visitor distribution was 
assumed to be fifty percent from the east and 
fifty percent from the west.  The outgoing visitor 
distribution in the PM peak hour was judged to 
be seventy-five percent to the west (Waikïkï) 
and twenty-five percent to the east.  It was 
judged that visitors in the PM peak hour could 
equally arrive at DHSM from any part of the 
island via Diamond Head Road, but the majority 
of visitors leaving DHSM would likely head 
west to return to Waikïkï.  These distributions 
were applied to the visitor trips generated. 

The Years 2003 and 2008 background traffic 
volumes represent the projected non-visitor 
traffic at the intersections evaluated by this 
study.  The background traffic volumes do 
include traffic from other Diamond Head uses 
such as the State Department of Defense (State 
DOD) and Emergency Operations Center 
(EOC).   
 
The background volumes were determined by 
first applying an annual growth rate of 0.5 
percent to existing non-visitor volumes, 
excluding State DOD and EOC traffic.  The 0.5 
percent annual growth factor was based on a 

review of volume growth on selected roadways 
documented in the City and County of Honolulu 
Waikiki Regional Traffic Impact Plan Summary 
Report (December 1995).  The low growth rate 
is consistent with development of the area being 
mature, and significant new development is not 
expected to occur in the study area.  The State 
DOD and EOC traffic were assumed to remain 
constant within the future time frame evaluated 
and were, therefore, not growth factored.  (In 
fact, the State DOD is planning to relocate to 
Barbers Point, so State DOD traffic is actually 
expected to decrease significantly in the future).  
The State DOD and EOC traffic were rerouted, 
however, to account for the different access 
schemes proposed by the alternative conceptual 
plans for the DHSM. 
 
The directional distribution of State DOD/EOC 
trips was derived from the difference between 
the existing visitor trips and total trips observed.  
In the AM peak hour, ninety percent of State 
DOD/EOC trips were assumed to arrive and 
depart DHSM to the east, and ten percent was 
assumed to arrive and depart DHSM to the west.  
In the PM peak hour, approximately eighty 
percent of State DOD/EOC trips were assumed 
to exit DHSM to the east, and the two State 
DOD/EOC trips (one hundred percent) entering 
DHSM during the PM peak hour were assumed 
to originate from the east.  It was assumed that 
most personnel would originate from the east, 
equally utilizing 18th Avenue and Diamond 
Head Road. 
 
Future Traffic With the Project 
 
The State DOD/EOC trips were added to the 
growth-factored components to obtain the total 
Year 2003 and Year 2008 background traffic. 
 
The site-generated traffic was added to the 
projected background traffic to obtain the total 
peak hour traffic volumes for Years 2003 and 
2008 for each of the three alternative conceptual 
plans.   
 
Key intersections were analyzed using the 
methodologies for unsignalized and signalized 
intersections outlined in the 1994 Highway 
Capacity Manual (HCM).  In addition to traffic 
volumes, intersection analyses considered 
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elements such as peak hour factors, truck 
percentages, and roadway grades.  Field 
observations were performed at selected 
intersections to verify reasonableness of the 
analysis results. 
 
Anticipated Impacts 
 
It is anticipated that all study intersections will 
operate well overall at LOS A.  Most 
movements will experience minimal delays, and 
all movements will operate at LOS E or better. 
 
Additionally, there is little difference between 
the intersection operations in Years 2003 and 
2008.  Due to the annual growth, the volumes 
are slightly higher for the ten-year horizon than 
the five-year horizon, but the delay increases are 
minimal. 
 
There is little difference between the intersection 
operations of various alternatives.  The results 
suggest that implementation of any of the 
alternatives studied in the Traffic Impact 
Analysis for the Diamond Head State Monument 
Master Plan report would result in minimal 
delay increases for vehicles, and the overall 
levels of service would not be affected. 
 
Mitigative Measures 
 
From the perspective of intersection operations, 
all of the alternatives studied in the Traffic 
Impact Analysis for the Diamond Head State 
Monument Master Plan report would result in 
similar intersection levels of service.  The traffic 
volumes produced by the conceptual plans are 
similar to each other, and they are superimposed 
on similar patterns and magnitudes of 
background traffic on Diamond Head Road.  
Future intersection levels of service are, 
therefore, similar and are projected to be 
acceptable. 
 
The primary traffic-related differences in the 
conceptual plans pertain to design elements such 
as the location of DHSM access, visitor access 
into the crater, and bicycle and pedestrian 
facilities.  From the perspective of transportation 
issues, all of the alternatives studied in the 
Traffic Impact Analysis for the Diamond Head 
State Monument Master Plan report are 

workable when implemented properly.  The 
following discussion summarizes the 
recommendations common to all conceptual 
plans and recommendations that apply 
specifically to each conceptual plan. 
 
Pedestrian/Bicycle Paths 
 
The attached sidewalk on the south (Diamond 
Head) side of Diamond Head Road is narrow, 
averaging about three feet in width.  Street 
lighting poles located in the sidewalk area 
further restrict the sidewalk.  Wheelchair ramps 
are not provided.  Most of this sidewalk is 
constrained from widening by an existing rock 
retaining wall, varying between three and five 
feet in height.  
 
The Master Plan and various alternatives 
included a separated pedestrian/bicycle path, 
located behind the rock wall.  This path would 
provide a safer and more enjoyable walking, 
jogging, rollerblading, and biking environment 
than the attached sidewalk that currently exists 
on the south side of Diamond Head Road.  
Moreover, it is proposed that secure bicycle 
parking be provided at both the Cannon Club 
and at the entries to the crater.  Accommodations 
will be made for pedestrians to and through both 
the Kapahulu and Kähala Tunnels. 
 
It is recommended that Americans with 
Disabilities Act (ADA)-compliant access be 
provided from Diamond Head Road to the 
separated pedestrian path at Makapuÿu Avenue, 
the KCC Access, and 18th Avenue.  These 
accesses should be coordinated with the State of 
Hawaiÿi Commission on Persons with 
Disabilities to help ensure compliance with the 
Americans with Disabilities Act and ADA 
Accessibility Guidelines. 
 
This proposed path would not preclude the 
implementation of bicycle lanes on Diamond 
Head Road as proposed by the Draft Honolulu 
Bicycle Master Plan.  In fact, the creation of a 
pedestrian/bicycle path as part of the DHSM 
plan will allow the existing attached sidewalk on 
the south side of Diamond Head Road to be 
eliminated.  It is, therefore, recommended that 
the pedestrian/bicycle path be an early 
implementation item for the DHSM.  This would 
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allow the implementers of bicycle lanes on 
Diamond Head Road to eliminate the existing 
sidewalk and relocate the street light poles 
behind the rock wall.  In eliminating the 
sidewalk, it is suggested that the implementers 
of the bicycle lanes on Diamond Head Road 
leave one foot of the existing sidewalk to serve 
as a buffer between Diamond Head Road and 
the wall, similar to the abutment of a bridge.  
This would increase roadway width by about 
two feet, which could then be used as part of the 
on-street bicycle lanes.   
 

 
Bus Stop Modifications 
 
The Master Plan and various alternatives 
relocate DHSM access further to the west.  It 
would make sense to relocate the pair of 
municipal bus stops located near the existing 
DHSM access to the west as well, since they 
appear to be utilized primarily by visitors to 
DHSM.  This pair of bus stops could be 
relocated nearer to Makapuÿu Avenue.  KCC 
students appear to utilize the existing pair of bus 
stops near the existing KCC access, and these 
are recommended to remain.  However, it is 
recommended that the City & County of 
Honolulu either adjust the location or modify 
access to the bus stop serving eastbound 
Diamond Head Road so that ADA compliant 
access could be provided after elimination of the 
attached sidewalk on the south side of Diamond 
Head Road. 
 
Intersection Traffic Control 
 
Relocating the bus stops west to the Makapuÿu 
Avenue area would increase pedestrian crossing 
of Diamond Head Road in this area.  Diamond 

Head Road is curvilinear, both in horizontal and 
vertical alignment, and it may be prudent to 
provide additional pedestrian crossing 
protection.   
 
As presented in the existing conditions analysis, 
the existing peak hour traffic volumes at the 
Diamond Head Road/Makapuÿu Avenue 
intersection satisfy the peak hour traffic volume 
signal warrant as defined by the Manual on 
Uniform Traffic Control Devices for Streets and 
Highways, Federal Highway Administration, 
1988.  As a result of annual growth, the future 
volumes continue to satisfy the peak hour traffic 
volume signal warrant.  Because of the 
combination of the potential increased 
pedestrian activity and the existing and future 
vehicular operations at this intersection, it is 
recommended that a traffic signal be 
implemented if a complete engineering analysis 
and signal design concurs that it is feasible. 
 
As part of the signalization, it is recommended 
that the crosswalks be provided for pedestrian 
crossing of Diamond Head Road at the 
Makapuÿu Avenue/Diamond Head intersection. 
 
The Master Plan proposes to relocate DHSM 
visitor access to the existing Cannon Club 
driveways.  The Cannon Club is located west of 
Makapuÿu Avenue on Diamond Head Road, and 
is currently vacant.  Because the Master Plan 
calls for visitors to be shuttled into Diamond 
Head crater by a people mover, the Cannon Club 
will function as a transfer point where visitors 
will park their cars or tour buses will drop off 
their passengers. 
 
The proposed Cannon Club entrance/exit is 
appropriate for visitor and tour bus access given 
some modifications.  The Cannon Club parking 
lot is configured with two access driveways 
designed to operate as a one-way entrance and a 
one-way exit.  The flow through the parking lot 
is counter-clockwise, entering at the west 
driveway and leaving via the east driveway.  The 
recommended lane configurations for the Master 
Plan are shown in Figure 23 of the Traffic 
Impact Analysis for the Diamond Head State 
Monument Master Plan.  Given the 25 miles per 
hour (mph) posted speed limit and existing 
intersection lane configurations along Diamond 
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Head Road, it was judged that a shared 
through/right-turn lane would be appropriate at 
the entrance to the Cannon Club.  Given the 
downgrade on Diamond Head Road near the 
Cannon Club, it is recommended to provide a 
left-turn lane to protect left-turning vehicles 
from westbound through traffic on Diamond 
Head Road.  This left-turn lane will require 
some widening of Diamond Head Road.  It 
appears that the widening will have to occur on 
the south (Diamond Head) side of Diamond 
Head Road.  Exclusive left and right-turn lanes 
are recommended for the Cannon Club exit 
approach. 
 
Earlier, the existing DHSM access was proposed 
to be maintained for use by State DOD/EOC 
personnel.  However, upon further review, it is 
recommended to close this access and direct 
State DOD/EOC personnel to a new access 
located opposite Makapuÿu Avenue on Diamond 
Head Road.  It should be noted that the existing 
DHSM access should be chained, but allowed to 
be opened by authorized personnel during 
emergency situations. 
 
Figures 24 and 25 of the Traffic Impact Analysis 
for the Diamond Head State Monument Master 
Plan illustrate the peak hour traffic volumes for 
the Preferred Alternative with recommended 
access modifications.  The Makapuÿu 
Avenue/Diamond Head Road intersection was 
assumed to be signalized based on the desire to 
improve pedestrian access and because existing 
traffic volumes satisfy the peak hour traffic 
volume signal warrant defined by the 1998 
Manual on Uniform Traffic Control Devices for 
Streets and Highways, Federal Highway 
Administration.  Given these modifications, an 
intersection analysis showed that the overall 
intersection would operate well at LOS B and 
minimal delays to all movements.     
 
Municipal bus access to the Cannon Club 
requires further analysis.  It would appear the 
existing pair of bus stops located near the 
existing DHSM access would be relocated closer 
to the Cannon Club.  However, it is unlikely that 
the Cannon Club driveways will warrant 
signalization in the future.  If the bus stops are 
located near the Cannon Club, a situation could 
be created in which the visitors are required to 

cross Diamond Head Road at an unprotected 
crossing to reach the westbound bus stop.  There 
is a significant downgrade on Diamond Head 
Road in this area and pedestrian safety is a 
concern.  Either measures to slow traffic on 
Diamond Head Road need to be implemented or 
alternative municipal bus access needs to be 
provided. 
 
One alternative is to locate the bus stops in the 
vicinity of Makapuÿu Avenue, and then create a 
people mover stop near this area for people who 
ride the municipal buses.  As planned the people 
mover would already have to drive past this 
area, so an additional stop along its route would 
probably be acceptable.  Additionally, the 
people mover stop would enable people who 
walk into the area from the KCC and Kaimukï 
areas to access the people mover without having 
to walk down to the Cannon Club. 

 
Conclusion 
 
Based on the analysis of proposed intersections 
and accesses of the various alternatives studied 
in the Traffic Impact Analysis for the Diamond 
Head State Monument Master Plan, it was 
concluded that the existing roadway system 
could accommodate the traffic generated by the 
proposed improvements to the DHSM.  All 
conceptual plans improve the handling of 
DHSM traffic on Diamond Head Road, improve 
pedestrian and recreational mobility on the 
northern side of Diamond Head Road, and work 
well with the recommendations of the Draft 
Honolulu Bicycle Master Plan.  In their review 
of the Draft EIS, the State Department of 
Transportation wrote that the proposed project 
“is not anticipated to have an adverse impact on 
our State transportation facilities.” 
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Given the recommendations made, the visitor 
and personnel traffic is projected to be 
adequately accommodated.  The existing DHSM 
access road was recommended for closure 
(although it would be available for use in 
emergencies), and the Makapuÿu 
Avenue/Diamond Head Road intersection was 
recommended as a DHSM access instead of the 
previously planned (1979) KCC access, which 
was judged to have sub-standard stopping sight 
distance.  Intersection analyses showed that the 
intersections would operate well overall given 
the recommended access modifications for all of 
the alternatives studied.  

7.2.3 Utilities 
 
Crater Interior Improvements.  Presently, 
existing crater interior infrastructure located on 
the subject property accommodates the existing 
uses.  The State DOD and existing comfort 
station all use water, wastewater, and 
electrical/communication facilities.  Existing 
internal roadways service these facilities, 
however, this roadway system will be extended 
to provide a complete loop within the crater 
floor.  Some roads and parking areas may be 
removed, while new roads and parking areas 
may be necessary. 
 
Modifications to the existing infrastructure will 
be required for water distribution, wastewater 
collection and disposal, traffic circulation, 
parking, drainage and electrical/communication 
systems. 
 
Crater Exterior Improvements.  Crater 
exterior infrastructure consists of transportation, 
water, wastewater, drainage, and electrical and 
communication systems.  No significant 
alterations or expansion of infrastructure is 
anticipated.  Development of parking on the 
crater side of Diamond Head Road near the 
existing entry road is potentially the only 
significant improvement if the use of the 
existing parking lot at the Cannon Club is not 
possible and if the proposal of eventually 
keeping visitor parking to the exterior of the 
crater is implemented.  Intersection 
improvements will be necessary in either case.  
Facilities just off the exterior parking may be 
developed to serve as a staging area for a 

proposed internal motorized people mover that 
would transport visitors from the parking staging 
area into and around the inside of the crater.  
The new parking and staging area facilities and 
project entry would be screened and buffered by 
landscaping and topography to mitigate potential 
visual impacts from Diamond Head Road 
looking toward Diamond Head Crater.  The 
project entry would be redesigned to establish an 
entry statement suitable for such a significant 
landform of State and National importance. 
 
A description of existing and potential impacts 
is provided below: 

Water 

Potable Water.  Potable water will be obtained 
from the Board of Water Supply (BWS).  
Storage of potable water is provided by BWS’s 
reservoirs, Wilhelmina (2,000,000 million 
gallon) and Pälolo (two 500,000 gallon).  The 
reservoirs have spillway elevations of 405 feet 
above mean sea level.  Water is transmitted to 
DHSM via a BWS 12-inch main in Diamond 
Head Road.  An existing 12-inch transmission 
line connected to the BWS main provides water 
to DHSM.  The transmission main enters the 
crater through Kapahulu Tunnel, runs behind the 
former FAA building site, and ends at Battery 
Birkhimer.  Within the crater, existing eight-
inch, six-inch, four-inch, and two-inch lines 
distribute water to various buildings and to 
Tunnel 407.  Water is provided to the Cannon 
Club by two-inch water line.  The average 
consumption in DHSM from June 1995 to 
August 2001, according to State DOD records, 
was 33,000 gallons per day (gpd). 
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Proposed water system improvements in the 
crater to provide fire and domestic flow include 
extending the transmission main from Battery 
Birkhimer to the visitor/interpretive center and 
Tunnel 407, adding fire hydrants, and waterlines 
to the comfort stations.  The estimated average 
potable water demand is expected to be 23,500 
gpd.  If the landscaped area around the 
visitor/interpretive center is irrigated with 
potable water, the additional estimated average 
demand is 6,900 gpd.  Total potable water 
demand, domestic consumption plus landscape 
irrigation, is approximately 30,400 gpd. 
 
During their review of the Draft EIS, the Fire 
Department requested that a private water 
system where all appurtenances, hydrant 
spacing, and fire-flow requirements meet Board 
of Water Supply standards be provided. 
 
The availability of additional water will be 
confirmed when the building permit application 
is submitted to the Board of Water Supply for 
their review and approval.  DLNR will 
coordinate with the City and County of 
Honolulu to incorporate the proposed project 
into the County’s Water Use and Development 
Plan.  The proposed project will also be 
incorporated into the State Water Projects Plan. 
 
Non-potable Water.  Currently non-potable 
water for irrigation is not available and 
landscaped areas are irrigated with potable 
water. 
 
Approximately 31 acres of landscaped area is 
proposed.  The landscaped area, except for 
approximately one acre around the 
visitor/interpretive center, is proposed to be 
irrigated with non-potable water.  It is proposed 
that irrigation water be provided through the 
transmission of non-potable water wells outside 
the crater.  DLNR has drilled two exploratory 
wells on the Kaimuki Middle School grounds to 
provide non-potable water for the irrigation of 
the DHSM.  Well water will be pumped into the 
crater through a waterline in Kähala Tunnel.  
From the tunnel, non-potable water will be piped 
to the proposed water feature.  The pond, lined 
with a waterproof membrane, will store 
irrigation water.  From the proposed water 
feature, water will be pumped to landscaped 

areas inside the DHSM.  Estimated non-potable 
irrigation demand is 218,000 gpd. 
 
According to DLNR, the wells at the Kaimuki 
Middle School can produce non-potable water at 
a rate of 350 gallons per minute (gpm).  With 
two wells being pumped continuously for 24 
hours, the wells have a total flow of 288,000 
gallons per day.  Water quality from the well 
was at a salinity level that can be used to irrigate 
salt-tolerant grasses and plants, but probably 
cannot be used to irrigate the existing plants in 
the crater. 
 
Future non-potable groundwater improvements 
that could be developed to supply irrigation 
water for the proposed project may include 
construction or improvement of storage and 
pumping facilities within the crater.  
Development of groundwater sources is subject 
to review and approval by the State Commission 
on Water Resource Management (CWRM) 
 
If a non-potable system is implemented, the 
potable and non-potable water systems will be 
carefully designed and operated to prevent 
cross-connections and backflow conditions.  The 
two systems will be clearly labeled and 
physically separated by air gaps or reduced 
pressure principle backflow preventers to avoid 
contaminating the potable water supply.  All 
non-potable spigots and irrigated areas will be 
clearly labeled with warning signs to prevent the 
inadvertent consumption of non-potable water.  
In addition, non-potable spigots will be installed 
in secured, below-grade enclosures.   

Electrical and Communications  

Electric power to Diamond Head is provided by 
Hawaiian Electric Company (HECo) and 
telephone service is provided by Hawaiian 
Telephone Company (HTCo).  However, HECo 
does not own all of the existing power lines. 
 
Because the net level of use within the crater 
will not be significantly altered compared to 
current levels, existing electrical and telephone 
infrastructure will be modified to accommodate 
the master plan requirements.  Based on 
availability of present service capabilities and 
planned improvements in the existing electrical 
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facilities, significant impacts are not expected to 
result from the proposed action.  Similarly, the 
proposed action should produce no significant 
impacts to telephone service.  However, the 
proposed Interpretive/Visitor Center will have 
large electrical/communications loads and HECo 
and HTCo services will need to be extended to 
this facility. 
 
The HECo and HTCo services may be modified 
by relocating the existing overhead lines 
underground, for aesthetics, then reconnecting 
the existing facilities that remain.  The cost to 
underground lines for aesthetics will not be 
borne by HECo.  After the FAA relocated 
outside of the crater, Birkhimer EOC desired to 
realign existing overhead electrical and 
communications lines into the aboveground 
utility conduits along the road to the FAA Link 
Site.  Placing lines underground would help to 
implement the DHSM objective of restoring the 
crater to a semi-wilderness condition.  HECo 
suggests that further work on the project be 
coordinated with HECo’s continuing input. 

Sanitary Sewer 

The interior of the crater has an existing sanitary 
sewage system that collects sewage from all of 
the buildings and pipes sewage to a lift station 
located south of Building 303.  The lift station 
pumps sewage through a 4-inch force main to a 
manhole located in Kähala Tunnel.  From this 
manhole, sewage flows in a gravity sewer line to 
a City and County of Honolulu (C&C) manhole 
located at the intersection of Paiku Street and 
22nd Avenue.  The C&C system transports 
sewage through a series of gravity lines, lift 
stations and force mains to the Sand Island 
Wastewater Treatment Plant for treatment and 
disposal.  Sewage from Tunnel 407 is disposed 
in an existing cesspool located near the tunnel 
entrance.  
 
Sewage from the Cannon Club flows in a gravity 
pipeline to an existing C&C sewer line in 
Wauke Street.  No change to the sewage system 
for Cannon Club is proposed. 
 

Proposed sewage system improvements include 
new collection system and, to transport sewage 
out of the crater, a new lift station, force main, 
and gravity main.   The sewage will be collected 
and piped from the visitor/interpretive center, 
Tunnel 407, Battery Birkheimer, caretaker’s 
residence or DOCARE office, and comfort 
stations to a new lift station.  The new lift 
station, proposed to be located south of the 
visitor/interpretive center, will pump sewage 
through a new force main to a new manhole in 
Kähala Tunnel.  From this manhole, sewage will 
flow in a new gravity sewer line to a C&C 
manhole located at the intersection of Paiku 
Street and 22nd Avenue.  Estimated sewage 
generated by the visitor/interpretive center, 
Tunnel 407, caretaker’s residence, and comfort 
stations is approximately 20,000 gpd. 

Drainage System  

The existing storm drain system consists of 
natural drainage ways, culverts, lift stations, and 
drain lines.  Storm water flows from the steep 
crater walls through culverts under roadways 
and collects at the low point of the crater south 
of Building 303.  This low point has no natural 
outlet.  Estimated peak storm water flow from a 
100-year storm is 1,500 cubic feet per second 
(cfs).  Storm water retained on the crater floor is 
disposed by evaporation, transpiration, 
percolation, and, if necessary, pumping.  When 
the water level endangers existing buildings, 
storm water is pumped through a force main to a 
gravity storm drain line in Kähala Tunnel.  After 
leaving Kähala Tunnel, storm water flows in a 
gravity storm drain line to a C&C storm drain 
located at Paiku Street and 22nd Avenue.  
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The proposed storm drain system include swales 
to direct storm water, culverts to convey storm 
water under roads, and force main and gravity 
drain lines to convey water out of the crater 
through the installation of a pump station.  
Estimated peak storm water flow from a 100-
year storm is 1,500 cfs, which represents no 
change from existing conditions.  The proposed 
drainage system for the new crater interior 
perimeter road includes, swales on the uphill 
side of the roadways to direct storm water 
flowing off of the steep crater walls to culverts, 
which will convey water under the perimeter 
roadway.  Culverts under the remaining 
roadways are also proposed.  As in the existing 
condition, future storm water within the crater 
will collect at the low point south of the 
visitor/interpretive center.  Storm water retained 
on the crater floor will be disposed by 
evaporation, transpiration, percolation, or when 
necessary pumped out of the crater.  The 
retained storm water may also be used for 
landscape irrigation.  A storm water pump 
station will pump storm water through a force 
main to a manhole in Kähala Tunnel.  From this 
manhole, storm water will flow in a gravity 
storm drain line to the C&C storm drain at Paiku 
Street and 22nd Avenue. 
 
 

7.3 POTENTIAL USES OF THE 

MONUMENT 
 
Under Governor Quinn’s Executive Order 2000 
in 1962, Diamond Head was established as a 
State Monument with emphasis on preservation.  
The DLNR Division of State Parks, which was 
given the responsibility of management in 1975, 

has considered mainly passive recreation 
activities, as defined by the Statewide 
Comprehensive Outdoor Recreation Plan 
(SCORP), requiring few structural facilities.  
The Historic Preservation Law (Chapter 6E) 
Hawaiÿi Revised Statutes, 1976) constrains most 
alternatives for use of Diamond Head State 
Monument to preservation and recreation. 
 
This update is therefore constrained to consider 
only passive recreational activities and the 
acceptable intensity of such recreational 
development and use of the interior of the crater 
and preservation of the visual exterior of the 
Diamond Head State Monument. 

7.3.1 Recreational Activities 
 
A wide variety of recreational activities – hard 
court activities, bicycling, horseback riding, 
golfing, baseball, camping, concerts and 
picnicking, to mention a few – is usually 
considered in planning the development of any 
park.  If the activity cannot appropriately be 
applied to the specific site, however, it is 
normally eliminated from consideration.  
Diamond Head State Monument has a further 
development restraint – preservation and 
restoration of natural and open-space features. 
 
The Diamond Head State Monument is situated 
in SCORP Area 21 (Central and East Primary 
Urban Center), encompassing the eastern portion 
of the City and County of Honolulu’s Primary 
Urban Center (PUC), which stretches from the 
Kähala and Maunalani Heights neighborhoods to 
Kalihi Valley.  Waikïkï, University/Mänoa, and 
downtown Honolulu are part of this planning 
area. 
 
Existing recreation facilities and recreation areas 
include Ala Moana Regional Park, Magic Island, 
Waikïkï Beach, Kapiÿolani Park, Honolulu Zoo, 
ÿIolani Palace State Monument, Diamond Head 
State Monument, Ala Wai Golf Course, Ala Wai 
Boat Harbor, Kakaÿako Park, Nuÿuanu 
Reservoir, Nuÿuanu Pali State Wayside, the 
Honolulu Mauka Trail System (Makiki-
Tantalus), and the Sand Island and Waÿahila 
Ridge State Recreation Areas. 
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The objective of the 1979 plan for Diamond 
Head State Monument was stated as “the 
establishment of a semi-wild interior park and 
development of an exterior park for family 
picnic outings.”  The objective was then the 
basis of the approved Diamond Head State 
Monument Plan as developed by the Diamond 
Head Citizens Advisory Committee and adopted 
by the Board of Land and Natural Resources in 
1979, and subsequently enacted into law by the 
Hawaiÿi State Legislature in 1992.  The 
objectives and policies were reviewed and 
portions of the policies were amended and 
approved by the Diamond Head CAC on 
November 16, 1995, but were not formally 
adopted by the Board of Land and Natural 
Resources.  A portion of the amended Plan 
Policies (November 16, 1995) states: 
 

That all recreational development be 
directed toward passive, unstructured 
activities that require minimal development 
of the crater site.  Such development would 
be limited to an improved trail system and 
scenic viewing areas, reforestation and 
natural landscaping with adequate water 
supply, picnic areas, and meadowlands, and 
a visitor’s interpretive center. 

 
Some of the potentially compatible recreational 
uses that have been considered for Diamond 
Head are discussed briefly below: 

Picnicking  

Picnicking can take place within a semi-wild or 
developed park area.  Fire hazards and 
containment, however, are important 
considerations in selecting sites.  Support 
facilities include picnic tables and benches, 
comfort stations, and landscaping with trees and 
lawn areas.  This activity and its support 
facilities could be compatible with the objectives 
for the Monument. 
 
Walking and Jogging 
 
These activities can occur within any park, and 
in most cases no formal, paved path is required.  
Since they are widely practiced all over the 
island and do not require support facilities, these 
activities would be compatible in Diamond 
Head. 

Hiking  

Hiking is an activity compatible in mountainous 
areas and would be particularly suitable within 
the crater because of the magnificent panoramic 
views from the crest.  The poor condition of 
portions of the existing trail, however, with 
hazards of steps, steep slopes, loose footings, 
and high use, etc., are issues that should be 
considered.  Also, the friable soil of the crater 
slopes creates problems (i.e., erosion, crumbly 
loose surface, etc.), which will require 
management controls for this type of activity. 
 
With the Kähala tunnel open to public access 
every day from 6 a.m. to 6 p.m., hikers and 
sightseers take advantage of the opportunity to 
enter and scale the interior slopes to reach the 
summit of Lëÿahi because of its commanding 
panoramic views in all directions. 

7.3.2 Non-Recreational Activities 
 
There are many potential non-recreational uses 
of the crater beyond the existing military and 
Civil Defense functions that are currently 
allowed.  Non-regulated vendors, for example, 
are considered non-recreational.  Such activities 
are not presently prohibited, but they are 
discouraged and controlled through 
requirements for: 1) compliance with DLNR and 
State Parks Rules and Regulations, and 2) 
Conservation District and Special Management 
Area permits. 
 
It should be noted the amended Plan Policies 
(November 16, 1995) also state that: 
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3) “That no new permanent buildings or 
structures be constructed within Diamond 
Head State Monument unless required for 
public health, sanitation, or safety of Park 
users, or for the maintenance and 
management support of the Monument in 
accordance with Section 6E-32, HRS, as 
amended by Act 313, Session Laws of 
Hawaiÿi 1992.” 

4) “That large gatherings and any commercial 
use not be allowed, and that any use which 
may detrimentally affect the natural crater 
environment of Diamond Head State 
Monument be prohibited, including non-
regulated vendors and non-profit activities”. 

5) “That DLNR acquire all available, unused 
and surplus Federal lands adjoining or 
within the Diamond Head State Monument 
and secure the phase-out of state and Federal 
Department of Defense and Federal 
Aviation Administration operations and 
demolition of their structures within the 
Monument.” 

6) “That no civilian aircraft be permitted to fly 
less than 2,000 feet over Diamond Head 
State Monument or land anywhere within 
the Monument, and that no mechanical 
device create a noise or dust nuisance or 
endanger people within the Diamond Head 
State Monument semi-wilderness crater 
park.” 

 
 

7.4 IMPLICATIONS FOR MASTER 

PLAN UPDATE  
 
Recreation 
 
Presently the existing park facilities at DHSM 
are inadequate to accommodate the number and 
type of visitors entering the crater.  Some of the 
recreational problems include: 
 
- potential for accidents in Kähala Tunnel 

(due to the narrowness of the tunnel and the 
mix of pedestrians and vehicles); 

- inadequate number of parking stalls for 
visitors; 

- inadequate number of toilets at the comfort 
station; 

- too many visitors on the existing trail to the 
summit; 

- unauthorized access along the crater rim and 
along the slopes of the crater; 

- periodic need to provide rescues for stranded 
hikers who are in unauthorized areas; and 

- inadequate interpretive signage along the 
trail and at the trail head. 

 
The planning and management of the DHSM 
should incorporate possible solutions to the 
above problems (short of limiting the number of 
visitors to the Monument).  These could include: 
 
- restricting buses and other large vehicles 

from entering the crater; 
- restricting vehicles to one traffic lane with 

directional control devices and providing 
sidewalks for pedestrian use within Kähala 
Tunnel; 

- providing more visitor parking; 
- restricting visitor vehicles to the exterior of 

the crater; 
- installing more comfort stations or toilet 

facilities; 
- developing more recreational features (such 

as enhanced wetland, native dryland forest, 
picnic areas, hiking trails, and historic 
military fortifications); 

- constructing more trails (to provide access to 
the new recreational features described 
above); 

- providing more enforcement officials to 
enforce rules and regulations; 

- providing brochures and installing more 
signage;  

- constructing a visitor/interpretive center and 
other park facility improvements; and 

- constructing satellite interpretive facilities. 
 
Utilities 
 
All present electricity and telephone lines along 
and leading into the crater are buried only 
through the tunnels; both exterior and interior 
lines are overhead, creating an adverse visual 
impact.  Placing utilities underground (except to 
the FAA Link Site) would be highly desirable in 
any future plans for improvements of the DHSM 
with the understanding that the cost will be 
borne by the party requesting the 
undergrounding of utilities.  
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Demolition Activities 
 
Prior to any demolition activities, all affected 
areas will be inspected to determine whether 
asbestos is present, as required by federal rules 
(40 Certified Federal Rules, Part 61, National 
Emission Standard for Hazardous Air Pollutants 
Asbestos NESHAP Revision; Final Rule, 
November 20, 1990).  Under this NESHAP 
regulation, the project is required to file with the 
Noise, Radiation and Indoor Air Quality Branch 
of the Department of Health an Asbestos 
Demolition/Renovation notification ten working 
days before demolition of each building or the 
disturbance of regulated asbestos-containing 
materials.  All regulated quantities and types of 
asbestos-containing materials are subject to 
emission control, proper collection, 
containerizing, and disposal at a permitted 
landfill. 
 
Police Protection 
 
Diamond Head falls within the Police 
Department’s District #7, which encompasses 
the area from Makapuÿu to Punahou.  There are 
about five field officers assigned to the entire 
district, including the beach taskforce and 
bicycle patrol.  Response time fluctuates 
depending on the location of available field 
officers at the time of the call.  Diamond Head 
Crater is presently patrolled by both HPD field 
officers and the bicycle patrol, and by DOCARE 
personnel.   
 
Proposed improvements will cause an occasional 
demand for police services, however, personal 
security could be improved if revenues 
generated within the crater could support park 
ranger-type personnel and/or private security 
guard services.  If and when the State DOD 
leaves the crater, there will be no security at 
night.  To mitigate this impact, proposed 
improvements could include a live-in caretaker’s 
residence or a DOCARE office. 
 
To minimize criminal activity in the area, the 
District 7 Community Policing team will be 
contacted during the design phase of future 
improvements at Diamond Head.  During the 
comment period for the EISPN, the City and 
County of Honolulu Police Department wrote, 

“This project should have no additional impact 
on the operations of the Honolulu Police 
Department.”  In their review of the Draft EIS 
the Police Department wrote: “In spite of 
mitigation measures, we anticipate an increase in 
calls for service to the area during the 
construction phase of the project because of 
dust, noise and traffic complications.  Then 
when it becomes operational, we expect that 
noise and traffic-related problems will generate 
calls for police service to the area.” 
 
Fire Protection 
 
There are two fire stations servicing the 
Diamond Head Crater.  For fires within the 
crater, the Waikïkï Station (with approximately 
twelve firefighters) has a response time for one 
engine company of approximately 2-3 minutes.  
The Kaimukï station would respond with one 
engine company and one ladder truck for larger 
structural fires. 
 
Proposed improvements will cause an occasional 
demand for firefighting services.  Availability of 
fire protection capability is critical for both 
structural fires and brushfires that could threaten 
endangered plant species.  Structural fires could 
be addressed by the incorporation of the latest 
fire safety system in the design of any new 
structures.   
 
In addition, the Fire Department requested the 
following:  
 

“1. Provide a private water system where all 
appurtenances, hydrant spacing, and fire 
flow requirements meet Board of Water 
Supply standards. 

 
2. Provide a fire department access road to 

within 150 feet of the first floor of the 
most remote structure.  Such access 
shall have a minimum vertical clearance 
of 13 feet 6 inches, be constructed of an 
all-weather driving surface complying 
with Department of Transportation 
Services standards, capable of 
supporting the minimum 60,000 pound 
weight of out fire apparatus, and with a 
gradient not to exceed 20%.  The 
unobstructed width of the fire apparatus 
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access road shall meet the requirements 
of the appropriate county jurisdiction.  
All dead-end fire apparatus access roads 
in excess of 150 feet in length shall be 
provided with an approved turn-around 
having a radius complying with DTS 
standards. 

 
3. Submit construction plans to the HFD 

and the Department of Planning and 
Permitting.”  

 
Brush fires could be mitigated by the preparation 
and implementation of fire control measures 
such as reducing fuel load, the construction of 
fire breaks and roads, the installation of 
landscaping, planting fire-resistant plants, and 
education of visitors to Diamond Head. 
 
In addition, there will be an occasional demand 
for emergency rescue services.  The Fire 
Department frequently provides emergency 
rescue service to stranded and injured hikers.  
According to Fire Department statistics, from 
1996 to present, there were 52 rescues made in 
the Diamond Head Trail area, or approximately 
2.5 rescues per month.  The Fire Department 
concurs that providing a ranger to educate hikers 
on preparedness prior to starting their hikes 
should assist in preventing most of the rescue 
calls for this area. 
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8.0 Master Plan Update 
 
The DLNR Division of State Parks and the 
Diamond Head Citizens Advisory Committee 
(CAC) prepared the Diamond Head State 
Monument Planning Report in June 1979.  This 
Plan was accepted by the Board of Land and 
Natural Resources in 1979, and subsequently 
adopted by the Legislature as the official 
document setting forth the future direction of 
Diamond Head State Monument (Act 313, SLH 
1992). 
 
During the past 19 years since the Plan was 
prepared and portions implemented, visitor use 
of Diamond Head State Monument has 
increased significantly, impacting natural 
resources, park improvements, and county 
facilities (road, water, and sewage treatment).  
The Federal Aviation Administration (FAA), 
United States Department of the Army (USA), 
and State Department of Defense (State DOD) 
lands identified in the 1979 Plan, have been or 
are being vacated by the respective agencies.  
The Office of Hawaiian Affairs (OHA) is also 
now eligible to receive revenues derived from 
“ceded” lands. 
 
As part of State law under Chapter 6E-32, 
Hawaiÿi Revised Statutes, amendments to the 
document are allowed by the Board of Land and 
Natural Resources with the review and 
recommendations of the CAC, organized in 
October 1977. 
 
In 1996, the DLNR recognized the need to 
address this situation and requested funding for 
an update of the 1979 Plan.  The update is to 
include the preparation of plans, and designs for 
the incremental development of the Monument, 
including a visitor/interpretive center.  The 1997 
State Legislature appropriated the requested 
funds. 
 
This chapter describes the following: the 1979 
Development Plan; the 1995 CAC amendments 
to the Policies for the DHSM; possible 
alternatives to the 1979 Plan; public feedback on 
the alternatives; evaluation criteria used in 
selecting a preferred alternative; selection of the 

Preferred Alternative; the Updated Master Plan 
(refinement of the Preferred Alternative); a 
Conceptual Landscape Plan; Preliminary Cost 
Estimates; and a Proposed Phasing Plan. 
 
 

8.1 1979 DEVELOPMENT PLAN 
 
Since this is essentially an update of an existing 
plan, any identification of alternative master 
plan concepts should consider the 1979 
Development Plan. This alternative would meet 
the objective and policies described in Section 
1.3.  The Diamond Head State Monument 
Master Plan of 1979 would restore the interior of 
the crater to an essentially semi-wild state, with 
reforested areas, an extensive wildland, and 
meadowlands.  This wilderness area would be 
accessed by the public through a one-way 
vehicular circulation system that would involve 
entering from the Kapahulu Tunnel and exiting 
through the Kähala Tunnel.  An interpretive 
center, restrooms, and parking area concentrated 
between the tunnels were also planned.  The 
following summarizes the key elements of the 
1979 Development Plan: 
 
Tunnels 
 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be one-way with entry into the 
crater via the Kapahulu Tunnel and exit through 
the Kähala Tunnel where a pedestrian walkway 
was also planned.  The existing parking and 
scenic overlook outside the crater adjacent to the 
Kähala Tunnel would be improved to handle the 
“anticipated influx of visitors to the area.” 
 
Interior Roadways and Parking 
 
The paved roadway network within the 
Monument would be limited to corridors 
required for public access and to mostly existing 
roads through the area currently restricted only 
to State DOD.  The road from Kapahulu Tunnel 
would be one-way only to Kähala Tunnel or 
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vice-versa.  While the 1979 Development Plan 
only shows the parking lot below Battery 
Birkhimer, the text describes parking being 
limited to a few designated parking lots with 
planned overflows for events on the landscaped 
open areas. 
 
Interpretive Center 
 
The proposed interpretive center would be 
located between the two tunnel entrances inside 
the crater.  Its design would reflect a rustic 
character to integrate into the surrounding 
natural wilderness concept.  The structure would 
be designed to reveal the panoramic outdoor 
scene for interpretive and fire watch security 
purposes.  Access to the Center would be 
provided by the lower parking area (which is the 
existing parking lot below Battery Birkhimer).  
The present service road to Birkhimer EOC 
would be used for handicapped access.  
Although no interpretive program had been 
developed, the Plan did recommend that any 
interpretive program stress the geology, 
historical use, and interesting flora of the crater. 
 
Parking 
 
The 1979 Development Plan showed parking 
below the site of the proposed interpretive 
center, with additional parking at the Cannon 
Club and outside of Kähala Tunnel.  
Presumably, the first choice for visitors would 
be to park near the interpretive center or in a 
second overflow lot outside of the Kähala 
Tunnel (which would require walking in through 
the tunnel).  If these two parking lots were full 
or otherwise not available, parking at the 
Cannon Club would be the third alternative. 
 
Caretaker Residence 
 
To facilitate 24-hour security, a caretaker 
structure was planned to be unobtrusively 
located proximate to the proposed Interpretive 
Center.  
 
Comfort Stations 
 
Sanitary facilities would be provided as minimal 
support for the daily public use of the 
Monument.  Shown on the 1979 Development 

Plan were facilities located at the Cannon Club, 
the existing comfort station location and another 
at the proposed parking lot below the Kähala 
Tunnel.  Portable chemical lavatories would 
supplement the permanent facilities for large 
events and usage requiring additional facilities. 
 
Exterior Picnic Area 
 
Exterior picnic facilities (site undetermined) 
were also planned to be geared for large 
gatherings in areas accessible by automobile.  
According to the 1979 Development Plan, with 
careful management, picnic areas outside the 
crater could be utilized 24 hours a day. 
 
Interior Picnic Areas 
 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
A wooded open space across the road from the 
Interpretive Center was recommended to serve 
as a low-density picnic site for visitors and 
hikers, and as a walk-in site for day users.  This 
area would be designed to integrate facilities 
into the natural surroundings without 
introducing a fire hazard.  No cooking facilities 
would be provided and a stone wall would be 
built as a firebreak. 
 
Dryland Habitat 
 
The proposed dryland habitat element of the 
plan covered essentially the entire interior of the 
crater.  Natural environmental characteristics 
would establish distinctive zones consisting of 
the: (1) existing kiawe forest (to remain intact), 
(2) dry-lake area (wetland) labeled as 
“shrubland” on the 1979 Development Plan, (3) 
meadowlands (existing lawn area), and (4) 
reforested area.  The reforested area would 
consist of small-tree vegetation reflecting the 
natural ecosystems for this area.  Design of 
facilities would be just enough to satisfy the 
basic recreational potential of the area.  Service 
roads, firebreaks, and other fire-control devices 
would be unobtrusively implemented into the 
design. 
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Upper Slopes 
 
This element of the plan addressed primarily 
Lëÿahi Summit.  As a major hiker destination, a 
closely monitored management program was 
recommended because of endangered plants in 
the surrounding area and the need to refurbish 
the summit while still maintaining a low profile 
and rustic character. 
 
Trail System 
 
Two separate trail systems (interior and exterior) 
were planned to address different needs and 
purposes.  The exterior trail system would have 
a dual function as a jogging and bicycle path 
traversing the mauka end of the Monument and 
along the existing trail on the lower ÿEwa-makai 
slopes.  Several access points would be required 
for neighborhood linkages and security.  The 
trail width would be sufficient to accommodate 
emergency vehicles. 
 
The interior trail system was limited to the 
existing trail to the summit of Lëÿahi, a new trail 
around the proposed shrubland (wetland), which 
would continue on the road to Tunnel 407 and 
from there to the crater rim, and a new trail 
starting from outside Kähala Tunnel over the 
crater rim to the other side of the tunnel.  Only 
trail access to reach panoramic view sites along 
the crest and Lëÿahi Summit lookout would be 
available.  The upper slopes with crumbly 
footing and sparse vegetation, and endangered 
plants in the area were determined to justify 
limited access. 
 
Landscaping 
 
• Reforestation and replanting of major areas 

with hardy, maintenance-free plants to 
present a rustic natural setting. 

• Non-native vegetation such as fountain grass 
will be monitored and contained or 
removed. 

• Selected natural areas would be established 
to ensure the survival of native and 
endangered plants and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 

Linear Parkway 
 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines and poles would be eliminated. 
 
Project Nursery and Maintenance Yard 
 
This element would be designed to propagate 
and establish dryland native plants for the 
Monument.  Once the reforestation is completed, 
the yard would be moved from a temporary 
facility outside the crater. 
 

8.2 1995 CAC AMENDMENTS TO 

THE POLICIES FOR THE DHSM 
 
The objective of the final plan for Diamond 
Head State Monument was stated as, “the 
establishment of a semi wild interior park and 
development of an exterior park for family 
picnic outings.”  This objective was the basis of 
the approved Diamond Head State Monument 
Plan as developed by the Diamond Head 
Citizens Advisory Committee and adopted by 
the Board of Land and Natural Resources in 
1979, and subsequently enacted into law by the 
Hawaiÿi State Legislature in 1992.  The 
objectives and policies were reviewed and 
portions of the policies were amended and 
approved by the Diamond Head CAC on 
November 16, 1995, but were not formally 
adopted by the Board of Land and Natural 
Resources.  The amended Plan Policies 
(November 16, 1995) are stated below. 
 
“The policies established for the management 
and development of the Diamond Head State 
Monument, as outlined below, are directed 
toward fulfilling the objectives stated above. 
 
1. That all recreational development be 

directed toward passive, unstructured 
activities that require minimal development 
of the crater site.  Such development would 
be limited to an improved trail system and 
scenic viewing areas, reforestation and 
natural landscaping with adequate water 
supply, picnic areas and meadowlands, and 
a visitor’s interpretive center.  Visual 
impacts and crater view planes are to be 
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given priority consideration in location, 
design and landscaping. 

 
2. That any proposed deviation from the 

adopted Plan for areas within Diamond 
Head State monument will require an 
approved Environmental Assessment and 
Negative Declaration or a full 
Environmental Impact Statement in 
accordance with Chapter 343, HRS. 

 
3. That no new permanent buildings or 

structures be constructed within the 
Diamond Head State Monument unless 
required for public health, sanitation, or 
safety of Park users, or for the maintenance 
and management support of the Monument 
in accordance with Section 6E 32, HRS, as 
amended by Act 313, Session Laws of 
Hawaiÿi 1992. 

 
4. That large gatherings and any commercial 

use not be allowed, and that any use which 
may detrimentally affect the natural crater 
environment of Diamond Head State 
Monument be prohibited, including non 
regulated vendors and non profit activities. 

 
5. That DLNR acquire all available, unused 

and surplus Federal lands adjoining or 
within the Diamond Head State Monument 
and secure the phase out of state and 
Federal Department of Defense and Federal 
Aviation Administration operations and 
demolition of their structures within the 
Monument.    

 
6. That no civilian aircraft be permitted to fly 

less than 2,000 feet over the Diamond Head 
State Monument or land anywhere within 
the Monument, and that no mechanical 
device create a noise or dust nuisance or 
endanger people within the Diamond Head 
State Monument semi wilderness crater 
park. 

 
7. That all agencies with land fronting 

Diamond Head Road be urged to coordinate 
their beautification efforts and that safety 
features be provided for pedestrian and non 
motorized transportation around the crater 
on Diamond Head Road and within the 
Monument. 

 
8. That landscape design, irrigation, 

installation and maintenance be 
implemented in full accordance with the 
"Recommended Guidelines for Landscape 
Treatment of the Diamond Head Area" as 
adopted by DLNR in 1982 per Appendix I 
attached hereto. 

 
9. That minimal and uniform signage graphics 

be provided on an ongoing basis, and that 
such graphics be designed and made to the 
highest standards suitable to natural park 
conditions to meet the needs of the 
Monument Park for safety, information, 
ecology, history and goals of the Park.” 

 
 

8.3 DEVELOPMENT PLAN UPDATE 

ALTERNATIVES 
 
This year, as part of the Diamond Head Master 
Plan Update process, a number of alternatives 
were developed for consideration by the 
Diamond Head Citizen’s Advisory Committee.  
It should be noted that the alternatives were 
driven by their abilities to meet both the original 
and amended objective and policies of the 
DHSM (as described in Sections 1.3 and 8.2).  
The CAC narrowed the sites being considered 
for the visitor/interpretive facility to three 
locations within the crater.  These are: 
 
• Alternative Concept 1 – 
 Visitor/interpretive center near Battery 

Birkhimer (described in Section 8.3.4); 
• Alternative Concept 2 –  
 Visitor/interpretive center near Kapahulu 

Tunnel (described in Section 8.3.5); and 
• Alternative Concept 3 –  
 Visitor/interpretive center near Tunnel 407 

(described in Section 8.3.6). 
 
In addition, the following alternatives were 
considered: 
 
• Alternatives That Do Not Meet Project 

Objectives (described in Section 8.3.1); 
• The “No-Action” Alternative (described in 

Section 8.3.2); and 
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• Alternative of a Significantly Different 
Nature Which Would Provide Similar 
Benefits With Different Environmental 
Impacts (described in Section 8.3.3). 

 
8.3.1 Alternatives That Do Not Meet 

Project Objectives 
 
Over the years, numerous alternative uses for the 
crater have been proposed.  Examples of these 
potential use alternatives considered have 
included a zoo, golf course, theme park, active 
recreation (ballfields/tennis, etc.), camping, and 
facilities for festivals and other large events.  
However, introduction of artificial or man-made 
elements into the crater that would detract from 
a “semi-wild” interior park were rejected as 
being inconsistent with the objective and 
policies established for the crater (1979, and 
amended in 1995).  As described in Sections 1.3 
and 8.2, establishment of passive recreational 
opportunities with interpretive facilities 
depicting the natural and cultural history of 
Diamond Head would not be achieved if these 
uses were implemented.  
 
The alternative of locating the permanent 
visitor/interpretive center outside of the crater 
was brought before the CAC in 1998, but was 
discounted for lack of support.  This alternative 
is significantly different from the location of the 
visitor/interpretive center shown on the 1979 
Development Plan (which is inside the crater). 
 
In addition, the permanent reuse of existing 
buildings (State DOD Buildings 301, 303, and 
304) for a visitor/interpretive facility was also 
rejected as being inconsistent with the following 
policy statement: “...secure the phase-out of 
State and Federal Department of Defense and 
Federal Aviation Administration operations and 
demolition of their structures within the 
monument.” 

8.3.2 “No-Action” Alternative 
 
The "no-action" alternative would not be 
consistent with the objective and policies stated 
in Sections 1.3 and 8.2.  This alternative would 
maintain the site in its present condition with the 
following negative impacts: 
 

• The site would not be managed in an 
appropriate manner with non-essential 
vehicles continuing to enter the crater.  

• The endangered plant habitats would 
continue to be stressed by hikers, fires and 
alien species. 

• State DOD Buildings 301, 303, and 304 
facilities would continue to have a 
detrimental visual impact on the crater floor 
in their present conditions. 

• Pedestrians would continue to have unsafe 
access via Kähala Tunnel due to mixed 
traffic. 

• Visitors would have a limited opportunity to 
experience present closed off areas within 
the crater including viewpoints, Tunnel 407, 
and Battery Harlow.  

• View opportunities would be limited to the 
existing trail and the Kähala Tunnel lookout. 

• The quality of visitor experience would 
deteriorate because visitors would continue 
to be limited to the already crowded hiking 
trail to Lëÿahi Summit. 

• Limited parking for park visitors. 

8.3.3 Alternative of a Significantly 
Different Nature Which Would 
Provide Similar Benefits with 
Different Environmental Impacts 

 
There are improvements that are proposed or 
underway that are in keeping with the objective 
and policies described in Sections 1.3 and 8.2, 
but are significantly less in scope than the 1979 
Development Plan (described in Section 8.1).  
These are: 
 
• Construct trail improvements to minimize 

erosion. 
• Construct a new trail at the summit. 
• Install signs along trail and at Kähala Tunnel 

Lookout. 
• Construct interim interpretive kiosk. 
• Construct toll/information booth with 

landscaping. 
• Collect park entry fees 
 
While these actions provide some benefits by 
reducing project costs (from the alternatives 
described in Sections 8.3.4, 8.3.5 and 8.3.6), 
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reducing erosion, improving accessibility, 
providing information and first aid supplies, and 
generating revenues, these actions will share 
many of the negative impacts associated with the 
“no action” alternative (described in Section 
8.3.2): 
 
• The site would not be managed in an 

appropriate manner with non-essential 
vehicles continuing to enter the crater.  

• The endangered plant habitats would 
continue to be stressed by hikers, fires and 
alien species. 

• Pedestrians would continue to have unsafe 
access via Kähala Tunnel due to minimal 
walkways. 

• Visitors would have a limited opportunity to 
experience present closed off areas within 
the crater including viewpoints, Tunnel 407, 
and Battery Harlow. 

• View opportunities would be limited to the 
existing trail and the Kähala Tunnel lookout.  

• The quality of visitor experience would 
deteriorate because visitors would continue 
to be limited to the already crowded hiking 
trail to Lëÿahi Summit. 

• Parking for park visitors would continue to 
be limited. 

8.3.4 Alternative Concept 1 – 
Visitor/Interpretive Center near 
Battery Birkhimer 

 
Alternative Concept 1 is similar to the 1979 
Development Plan, as many of the major 
elements of the 1979 plan have also been 
incorporated into this alternative.  For example, 
common elements include: 
 
• Entry through Kapahulu Tunnel; 
• Exit through Kähala Tunnel; 
• A permanent visitor/interpretive facility near 

Battery Birkhimer; 
• A caretaker’s residence or State Division 

Conservation and Resource Enforcement 
(DOCARE) office; 

• Removing State DOD Buildings 301, 303, 
and 304; 

• Improvements to the wetland; 
• Proposed trail around the wetland; and 

• Proposed picnic area. 
 
As such, this alternative should be considered as 
an update to 1979 plan rather than a completely 
new master plan.  In the face of a significant 
increase of visitors to the crater since 1979, the 
following alternative would reinforce these 
common elements by: 
 
• In the long-term, moving visitor parking to 

outside of the crater; 
• Establishing a motorized people mover 

system, when visitor parking is kept to the 
exterior; 

• Utilizing the Cannon Club for food service 
and/or visitor orientation and providing 
restroom facilities; 

• Opening up Tunnel 407 and Battery Harlow 
for interpretive purposes and providing 
restroom facilities; 

• Keeping the existing comfort station and 
parking lot; 

• Accommodating pedestrian access through 
Kapahulu Tunnel; 

• Controlling visitor access into sensitive 
areas (such as the crater rim); 

• Protecting the Schidea adamantis habitat, 
and the habitat of other native species; 

• Opening the road/trail from the FAA Link 
Site to the retractable searchlight on the 
southeastern edge of the crater rim; 

• Opening a new trail from the retractable 
searchlight on the southeastern edge of the 
crater rim to Tunnel 407; 

• Utilizing Battery Dodge and Hulings and the 
gun emplacements along the eastern edge of 
the crater as lookouts; 

• Opening a new trail to the flat top reservoir 
north of the existing trail to the summit; 

• Adding comfort stations at the exterior 
parking facility, at secondary interpretive 
facilities, and picnic areas; and  

• Installing a wastewater lift station. 
 
The elements of this alternative are shown on 
Figure 17 Alternative Concept 1 – Visitor/ 
Interpretive Center at Kähala Tunnel and are 
described below.  
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Entry 
 
In the short term, entry would continue through 
Kähala Tunnel.  Eventually, if the number of 
vehicles within the crater was determined to be 
adversely affecting the visual, noise, and air 
quality, visitor parking could be relocated to the 
exterior of the crater.  If the Cannon Club can be 
acquired, then the existing parking lot at the 
Cannon Club can be utilized as the visitor 
parking facility.  The main entry to the crater, 
then, would be at the Cannon Club, with a new 
road built from the Cannon Club to Battery 
Harlow.  If the Cannon Club cannot be acquired, 
then the main entry would be across the street 
from the Diamond Head Road entry to 
Kapiÿolani Community College. 
 
Tunnels 
 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be one-way with entry into the 
crater via the Kapahulu Tunnel and exit through 
the Kähala Tunnel.  Both tunnels would 
accommodate pedestrian access.  The existing 
parking and scenic overlook outside the crater 
adjacent to the Kähala Tunnel would continue to 
be used.  Specifying one-way traffic through the 
tunnels will allow the striping of a single lane in 
the middle of both tunnels for vehicular traffic 
and narrower “lanes” on either side for 
pedestrians. 
 
Interior Roadways and Parking 
 
The paved roadway network within the 
Monument would be limited to corridors 
required for public access and to mostly existing 
roads through the area currently restricted for 
use only by State DOD personnel (except if a 
loop road were added to this alternative).  The 
road from Kapahulu Tunnel would be one-way 
only to Kähala Tunnel. 
 
Visitor/Interpretive Center 
 
The proposed visitor/interpretive center would 
be located between the two tunnel entrances 
inside the crater.  Its design would be designed 
to integrate into the crater surroundings.  The 
structure would also be designed to reveal the 

panoramic outdoor scene for interpretive 
purposes.  Access to the Center would be from 
the existing road to the former FAA site.  The 
existing service road to Birkhimer EOC would 
not be used.  
 
Parking and People Mover 
 
In the interim, parking would be provided at the 
existing parking lot near the comfort station and 
at the various State DOD parking lots as these 
facilities are phased out.  Parking for the 
visitor/interpretive center would be located 
below the facility, without obstructing views of 
Lëÿahi from the facility.  As previously 
mentioned, when it is decided to move visitor 
parking to the crater exterior, the first choice 
would be to utilize the existing entry and 
parking at the Cannon Club.  If the Cannon Club 
cannot be acquired, then a new parking lot could 
be built below Battery Harlow (across from 
Kapiÿolani Community College).  When an 
exterior parking lot is in place, for those who 
cannot or who do not desire to walk into the 
crater, this alternative includes the provision of a 
small, motorized “people mover” similar to 
those used at Hale Koa Hotel in Waikïkï.  Once 
a visitor reaches the north side of the crater 
exterior, he or she has the option of walking into 
the crater via Kähala or Kapahulu Tunnels, or to 
pay a fee to board the people mover.  The people 
mover will start from the parking lot (Cannon 
Club and/or across from Kapiÿolani Community 
College) and make a stop at Battery Harlow.  
The people mover will then enter the crater via 
Kapahulu Tunnel (which affords a higher 
vantage point than Kähala Tunnel) and exit via 
Kähala Tunnel. 
 
Caretaker Residence 
 
To facilitate 24-hour security, a caretaker 
residence or State Division of Conservation and 
Resource Enforcement (DOCARE) office is 
planned to be unobtrusively located inside the 
crater next to the Kähala Tunnel. 
  
Comfort Stations 
 
Sanitary facilities would include the existing 
comfort station, restrooms at the proposed 
permanent visitor/interpretive facility, at the 
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exterior parking facility (either at the Cannon 
Club or below Battery Harlow), at secondary 
interpretive facilities (such as Battery Harlow, 
Tunnel 407 and the Cannon Club), picnic areas, 
and possibly on the summit trail. 
 
Exterior Picnic Area 
 
No exterior picnic facilities are proposed in this 
alternative. 
 
Interior Picnic Areas 
 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
When State DOD Buildings 301, 303, and 304 
are removed, an open space across the road from 
the visitor/interpretive center is recommended to 
serve as a “low-density” picnic site for visitors 
and hikers.  This area would be designed to 
integrate facilities into the natural surroundings 
without introducing a fire hazard.  No cooking 
facilities would be provided. 
 
Crater Floor 
 
The portion of the crater floor not occupied by 
the picnic area is proposed for the establishment 
of a native dryland forest and the enhancement 
of the existing wetland.  Trails, fire roads, 
firebreaks, and other fire-control devices would 
be unobtrusively implemented into the design. 
 
Upper Slopes 
 
Generally, the upper slopes would be off-limits 
to hikers, except for the summit of Lëÿahi.  This 
would be especially true in the area of the 
Schidea adamantis habitat.  The observation 
area at the summit of Le’ahi would be renovated 
and restored to a good condition. 
 
Trail System 
 
Unlike the 1979 Plan, no exterior trail system is 
proposed from Mäkälei Place to the Cannon 
Club because of security concerns raised by area 
residents.  This alternative, however, proposes 
the enhancement of the walkway along the 
northwestern edge of the crater along Diamond 
Head Road for walking and bicycling.  
 

Other than at Lëÿahi Summit, hikers would not 
be allowed to hike on the crater rim.  Instead, 
former military facilities along the east rim of 
the crater will be made more accessible by: 
opening the road/trail from the FAA Link Site to 
the retractable searchlight on the southeastern 
edge of the crater rim; opening a new trail from 
the retractable searchlight on the southeastern 
edge of the crater rim to Tunnel 407; and 
utilizing Batteries Dodge and Hulings and the 
gun emplacements along the eastern edge of the 
crater as lookouts.  This alternative also includes 
opening a new trail to the flat top reservoir north 
of the existing trail to the summit. 
 
Landscaping 
 
• The crater floor would be reforested and 

replanted with hardy, drought-resistant, 
maintenance-free, and in some cases, fire-
resistant plants. 

• Selected natural areas would be established 
to ensure the survival of endangered plants 
and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 
Linear Parkway 
 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines and poles would be placed underground. 
 
Maintenance Yard 
 
The maintenance yard would continue to be 
located at its present location. 

8.3.5 Alternative Concept 2 – 
Visitor/Interpretive Center near 
Kapahulu Tunnel 

 
Another alternative was developed for 
consideration by the Diamond Head Citizen’s 
Advisory Committee.  This alternative is similar 
to the 1979 Development Plan as many of the 
major elements of the 1979 plan have also been 
incorporated into this alternative.  For example, 
common elements include: 
 
• Entry through Kapahulu Tunnel; 



Diamond Head State Monument Master Plan Update 
 

 75 
 

• Exit through Kähala Tunnel; 
• A caretaker’s resident or DOCARE office; 
• Removing State DOD Buildings 301, 303, 

and 304; 
• Improvements to the wetland; 
• Proposed trail around the wetland; and 
• Proposed picnic area. 
 
As such, this alternative should be considered as 
an update to 1979 plan rather than a completely 
new master plan.  In the face of a significant 
increase of visitors to the crater since 1979, the 
following alternative would reinforce these 
common elements by: 
 
• Constructing a permanent 

visitor/interpretive facility near the 
Kapahulu Tunnel; 

• In the long-term, moving visitor parking to 
outside of the crater; 

• Establishing a motorized people mover 
system, when visitor parking is kept to the 
exterior; 

• Providing a road that would circle the 
interior of the crater to allow those with 
disabilities to experience more of the crater; 

• Utilizing the Cannon Club for food service 
and/or visitor orientation and providing 
restroom facilities; 

• Opening up Tunnel 407 and Battery Harlow 
for interpretive purposes and providing 
restroom facilities; 

• Keeping the existing comfort station and 
parking lot; 

• Accommodating pedestrian access through 
Kapahulu Tunnel; 

• Controlling visitor access into sensitive 
areas (such as the crater rim); 

• Protecting the Schidea adamantis habitat, 
and the habitat of other native species; 

• Opening the road/trail from the FAA Link 
Site to the retractable searchlight on the 
southeastern edge of the crater rim; 

• Opening a new trail from the retractable 
searchlight on the southeastern edge of the 
crater rim to Tunnel 407; 

• Utilizing Batteries Dodge and Hulings and 
the gun emplacements along the eastern 
edge of the crater as lookouts;  

• Opening a new trail to the flat top reservoir 
north of the existing trail to the summit; 

• Adding comfort stations at the exterior 
parking facility, at secondary interpretive 
facilities, and picnic areas; and  

• Installing a wastewater lift station. 
 
The elements of this alternative are shown on 
Figure 18 Alternative Concept 2 – 
Visitor/Interpretive Center at Kapahulu Tunnel 
and are described below. 
 
Entry 
 
In the short term, entry would continue through 
Kähala Tunnel.  Eventually, if the number of 
vehicles within the crater was determined to be 
adversely affecting the visual, noise, and air 
quality, visitor parking could be relocated to the 
exterior of the crater.  If the Cannon Club can be 
acquired, then the existing parking lot at the 
Cannon Club can be utilized as the visitor 
parking facility.  The main entry to the crater, 
then, would be at the Cannon Club, with a new 
road built from the Cannon Club to Battery 
Harlow.  If the Cannon Club cannot be acquired, 
then the main entry would be across the street 
from the Diamond Head Road entry to 
Kapiÿolani Community College. 
 
Tunnels 
 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be one-way with entry into the 
crater via the Kapahulu Tunnel and exit through 
the Kähala Tunnel.  Both tunnels would 
accommodate pedestrian access.  The existing 
parking and scenic overlook outside the crater 
adjacent to the Kähala Tunnel would continue to 
be used.  Specifying one-way traffic through the 
tunnels will allow the striping of a single lane in 
the middle of both tunnels for vehicular traffic 
and narrower “lanes” on either side for 
pedestrians. 
 
Interior Roadways and Parking 
 
On this alternative, the existing paved roadway 
network within the Monument would be 
supplemented by additional roadway so that a 
loop road would be available within the crater.  
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The road from Kapahulu Tunnel would be one-
way towards Kähala Tunnel. 
 
Visitor/Interpretive Center 
 
The proposed visitor/interpretive center would 
be located near the Kapahulu Tunnel entrance 
inside the crater.  Its design would be designed 
to integrate into the crater surroundings.  The 
structure would also be designed to reveal the 
panoramic outdoor scene for interpretive 
purposes.  Access to the Center would be from 
the proposed loop road. 
 
Parking and People Mover 
 
In the interim, parking would be provided at the 
existing parking lot near the comfort station and 
at the various State DOD parking lots as these 
facilities are phased out.  Visitor parking for the 
visitor/interpretive facility would be very limited 
due to the topography of the site and the 
surrounding area.  As previously mentioned, 
when it is decided to move visitor parking to the 
crater exterior, the first choice would be to 
utilize the existing entry and parking at the 
Cannon Club.  If the Cannon Club cannot be 
acquired, then a new parking lot could be built 
below Battery Harlow (across from Kapiÿolani 
Community College).  When an exterior parking 
lot is in place, for those who cannot or who do 
not desire to walk into the crater, this alternative 
includes the provision of a small, motorized 
“people mover,” similar to those used at Hale 
Koa Hotel in Waikïkï.  Once a visitor reaches 
the north side of the crater exterior, he or she has 
the option of walking into the crater via Kähala 
or Kapahulu Tunnels, or to pay a fee to board 
the people mover.  The people mover will start 
from the parking lot (Cannon Club and/or across 
from Kapiÿolani Community College) and make 
a stop at Battery Harlow.  The people mover will 
then enter the crater via Kapahulu Tunnel 
(which affords a higher vantage point than 
Kähala Tunnel) and exit via Kähala Tunnel. 
 
Caretaker Residence 
To facilitate 24-hour security, a caretaker 
residence or DOCARE office is planned to be 
unobtrusively located inside the crater next to 
the Kähala Tunnel.  
 

Comfort Stations 
 
Sanitary facilities would include the existing 
comfort station and restrooms at the proposed 
permanent visitor/interpretive facility, at the 
exterior parking facility (either at the Cannon 
Club or below Battery Harlow), at secondary 
interpretive facilities (such as Battery Harlow, 
Tunnel 407 and the Cannon Club), picnic areas, 
and possibly on the summit trail. 
 
Exterior Picnic Area 
 
No exterior picnic facilities are proposed in this 
alternative. 
 
Interior Picnic Areas 
 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
When State DOD Buildings 301, 303 and 304 
are removed, an open space across the road from 
the visitor/interpretive center is recommended to 
serve as a “low-density” picnic site for visitors 
and hikers.  This area would be designed to 
integrate facilities into the natural surroundings 
without introducing a fire hazard.  No cooking 
facilities would be provided. 
 
Crater Floor 
 
The portion of the crater floor not occupied by 
the picnic area is proposed for the establishment 
of a native dryland forest and the enhancement 
of the existing wetland.  Trails, fire roads, 
firebreaks, and other fire-control devices would 
be unobtrusively implemented into the design. 
 
Upper Slopes 
 
Generally, the upper slopes would be off-limits 
to hikers, except for the summit of Lëÿahi.  This 
would be especially true in the area of the 
Schidea adamantis habitat. 
 
Trail System 
 
Unlike the 1979 Plan, no exterior trail system is 
proposed from Mäkälei Place to the Cannon 
Club because of security concerns raised by area 
residents.  This alternative, however, proposes 
the enhancement of the walkway along the 
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northwestern edge of the crater along Diamond 
Head Road for walking and bicycling.  
 
Other than at Lëÿahi Summit, hikers would not 
be allowed to hike on the crater rim.  Instead, 
former military facilities along the east rim of 
the crater will be made more accessible by: 
opening the road/trail from the FAA Link Site to 
the retractable searchlight on the southeastern 
edge of the crater rim; opening a new trail from 
the retractable searchlight on the southeastern 
edge of the crater rim to Tunnel 407; and 
utilizing Batteries Dodge and Hulings and the 
gun emplacements along the eastern edge of the 
crater as lookouts.  This alternative also includes 
opening a new trail to the Flat-Top Reservoir 
north of the existing trail to the summit. 
 
Landscaping 
 
• The crater floor would be reforested and 

replanted with hardy, drought-resistant, 
maintenance-free, and in some cases fire-
resistant plants. 

• Selected natural areas would be established 
to ensure the survival of endangered plants 
and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 
Linear Parkway 
 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines would be placed underground and poles 
would be eliminated. 
 
Maintenance Yard 
 
The maintenance yard would continue to be 
located at its present location. 

8.3.6 Alternative Concept 3 – 
Visitor/Interpretive Center Near 
Tunnel 407 

 
A third alternative was developed for 
consideration by the Diamond Head Citizen’s 
Advisory Committee.  This alternative is similar 
to the 1979 Development Plan, as many of the 
major elements of the 1979 plan have also been 

incorporated into this alternative.  For example, 
common elements include: 
 
• Entry through Kapahulu Tunnel; 
• Exit through Kähala Tunnel; 
• A caretaker’s resident or DOCARE office; 
• Removing State DOD Buildings 301, 303, 

and 304; 
• Improvements to the wetland; 
• Proposed trail around the wetland; and 
• Proposed picnic area. 
 
As such, this alternative should be considered as 
an update to 1979 plan, rather than a completely 
new master plan.  In the face of a significant 
increase of visitors to the crater since 1979, the 
following alternative would reinforce these 
common elements by: 
 
• Constructing a permanent 

visitor/interpretive facility near the Tunnel 
407; 

• In the long-term moving visitor parking to 
outside of the crater; 

• Establishing a motorized people mover 
system, when visitor parking is kept to the 
exterior; 

• Providing a road that would circle the 
interior of the crater to allow those with 
disabilities to experience more of the crater; 

• Utilizing the Cannon Club for food service 
and/or visitor orientation and providing 
restroom facilities; 

• Opening up Tunnel 407 and Battery Harlow 
for interpretive purposes and providing 
restroom facilities; 

• Keeping the existing comfort station and 
parking lot; 

• Accommodating pedestrian access through 
Kapahulu Tunnel; 

• Controlling visitor access into sensitive 
areas (such as the crater rim); 

• Protecting the Schidea adamantis habitat, 
and the habitat of other native species; 

• Opening the road/trail from the FAA Link 
Site to the retractable searchlight on the 
southeastern edge of the crater rim; 
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• Opening a new trail from the retractable 
searchlight on the southeastern edge of the 
crater rim to Tunnel 407; 

• Utilizing Batteries Dodge and Hulings and 
the gun emplacements along the eastern 
edge of the crater as lookouts;  

• Opening a new trail to the Flat-Top 
Reservoir north of the existing trail to the 
summit; 

• Adding comfort stations at the exterior 
parking facility, at secondary interpretive 
facilities and picnic areas; and  

• Installing a wastewater lift station. 
 
The elements of this alternative are shown on 
Figure 19, Alternative Concept 3 – 
Visitor/Interpretive Center at Tunnel 407 and are 
described below: 
 
Entry 
 
In the short term, entry would continue through 
Kähala Tunnel.  Eventually, if the number of 
vehicles within the crater was determined to be 
adversely affecting the visual, noise, and air 
quality, visitor parking could be relocated to the 
exterior of the crater.  If the Cannon Club can be 
acquired, then the existing parking lot at the 
Cannon Club can be utilized as the visitor 
parking facility.  The main entry to the crater, 
then, would be at the Cannon Club, with a new 
road built from the Cannon Club to the existing 
road below Battery Harlow.  If the Cannon Club 
cannot be acquired, then the main entry would 
be across the street from the Diamond Head 
Road entry to Kapiÿolani Community College. 
Tunnels 
 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be two-way with entry and 
exit into the crater via the Kähala Tunnel.  Both 
tunnels would accommodate pedestrian access.  
The existing parking and scenic overlook 
outside the crater adjacent to the Kähala Tunnel 
would continue to be used.  Traffic through 
Kähala Tunnel could be made one-way through 
the use of signal lights at the tunnel openings.  
One-way traffic through Kähala Tunnel will 
allow the striping of a single lane in the middle 
of the tunnel for vehicular traffic and narrower 

“lanes” on either side for pedestrians.  Kapahulu 
Tunnel would be used for emergency vehicles. 
 
Interior Roadways and Parking 
 
The paved roadway network within the 
Monument would be limited to corridors 
required for public access and to mostly existing 
roads through the area currently restricted only 
to State DOD personnel (except if a loop road 
were added to this alternative). 
 
Visitor/Interpretive Center 
 
The proposed visitor/interpretive center would 
be located opposite the entry to Tunnel 407 
inside the crater.  Its design would be designed 
to integrate into the crater surroundings.  The 
structure would also be designed to reveal the 
panoramic outdoor scene for interpretive 
purposes.  Access to the center would be from 
the existing road to the Tunnel 407 (and from a 
loop road, if desired).  
 
Parking and People Mover 
 
In the interim, parking would be provided at the 
existing parking lot near the comfort station and 
at the various State DOD parking lots as these 
facilities are phased out.  Visitor parking would 
be available for the visitor/interpretive facility in 
the large flat area fronting Tunnel 407.  As 
previously mentioned, when it is decided to 
move visitor parking to the crater exterior, the 
first choice would be to utilize the existing entry 
and parking at the Cannon Club.  If the Cannon 
Club cannot be acquired, then a new parking lot 
could be built below Battery Harlow (across 
from Kapiÿolani Community College).  When an 
exterior parking lot is in place, for those who 
cannot or who do not desire to walk into the 
crater, this alternative includes the provision of a 
small, motorized “people mover”, similar to 
those used at Hale Koa Hotel in Waikïkï.  Once 
a visitor reaches the north side of the crater 
exterior, he or she has the option of walking into 
the crater via Kähala or Kapahulu Tunnels, or to 
pay a fee to board the people mover.  The people 
mover will start from the parking lot (Cannon 
Club and/or across from Kapiÿolani Community 
College) and make a stop at Battery Harlow.  
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The people mover will then enter and exit the 
crater via Kähala Tunnel. 
 
Caretaker Residence 
 
To facilitate 24-hour security, a caretaker 
residence or DOCARE office is planned to be 
unobtrusively located inside the crater next to 
the Kähala Tunnel. 
 
Comfort Stations 
 
Sanitary facilities would include the existing 
comfort station, and restrooms at the proposed 
permanent visitor/interpretive facility, at the 
exterior parking facility (either at the Cannon 
Club or below Battery Harlow), at secondary 
interpretive facilities (such as Battery Harlow, 
Tunnel 407 and the Cannon Club), picnic areas, 
and possibly on the summit trail. 
 
Exterior Picnic Area 
 
No exterior picnic facilities are proposed in this 
alternative. 
 
Interior Picnic Areas 
 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
When State DOD Buildings 301, 303 and 304 
are removed, an open space across the road from 
the visitor/interpretive center is recommended to 
serve as a “low-density” picnic site for visitors 
and hikers.  This area would be designed to 
integrate facilities into the natural surroundings 
without introducing a fire hazard.  No cooking 
facilities would be provided. 
Crater Floor 
 
The portion of the crater floor not occupied by 
the picnic area is proposed for the establishment 
of a native dryland forest and the enhancement 
of the existing wetland.  Trails, fire roads, 
firebreaks, and other fire-control devices would 
be unobtrusively implemented into the design. 
 
Upper Slopes 
 
Generally, the upper slopes would be off-limits 
to hikers, except for the summit of Lëÿahi.  This 

would be especially true in the area of the 
Schidea adamantis habitat. 
 
Trail System 
 
Unlike the 1979 Plan, no exterior trail system 
improvements are planned from Mäkälei Place 
to the Cannon Club because of security concerns 
raised by area residents.  This alternative, 
however, proposes the enhancement of the 
walkway along the northwestern edge of the 
crater along Diamond Head Road for walking 
and bicycling.  
 
Other than at Lëÿahi Summit, hikers would not 
be allowed to hike on the crater rim.  Instead, 
former military facilities along the east rim of 
the crater will be made more accessible by: 
opening the road/trail from the FAA Link Site to 
the retractable searchlight on the southeastern 
edge of the crater rim; opening a new trail from 
the retractable searchlight on the southeastern 
edge of the crater rim to Tunnel 407; and 
utilizing Batteries Dodge and Hulings and the 
gun emplacements along the eastern edge of the 
crater as lookouts.  This alternative also includes 
opening a new trail to the Fat-Top Reservoir 
north of the existing trail to the summit. 
 
Landscaping 
 
• The crater floor would be reforested and 

replanted with hardy, drought-resistant, 
maintenance-free, and in some cases, fire-
resistant plants. 

• Selected natural areas would be established 
to ensure the survival of endangered plants 
and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 
Linear Parkway 
 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines and poles would be placed underground. 
 
Maintenance Yard 
 
The maintenance yard would continue to be 
located at its present location. 
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8.3.7 Summary of Common Elements of 
Alternative Concepts 1, 2 and 3 

 
The common elements of Alternative Concepts 
1, 2 and 3 are summarized below: 
 
a. Natural Resources 

• Preserve the natural and visual feature 
of the crater itself. 

• Preserve and enhance the flora and 
fauna of the crater landscape. 

• Restore wetland and native dryland 
forest. 

 
b. Visitors 

• Provide additional pedestrian access 
within the Monument without ruining 
the natural resources of the crater. 

• Improve access to persons with 
disabilities within the crater. 

• Short term: allow visitor parking within 
the crater. 

• Long term: limit vehicular access into 
crater to service and emergency 
vehicles. 

 
c. Existing Structures 

• Remove State Department of Defense 
Buildings 301, 303, and 304 and restore 
the sites when facilities are vacated. 

• Preserve structures of military historical 
value for their interpretive and scenic 
use. 

• Continue operation of State Park 
baseyard at Makapuÿu Avenue and 
Diamond Head Road. 

• Continue use of antennas. 
• Develop, operate, and maintain Battery 

Harlow as a museum to interpret the 
military history of Diamond Head/Fort 
Ruger Military Reservation (but does 
not duplicate the information exhibited 
at the U.S. Army Museum at Fort 
DeRussy). 

• Renovate Tunnel 407 as a secondary 
interpretive facility, if made available by 
State DOD. 

• Acquire and utilize Cannon Club 
facility. 

• Allow Battery Birkhimer to remain as 
civil defense facility. 

• Continue use of the FAA Link site for 
antenna. 

 
d. View Opportunities 

• Provide a variety of vantage and scenic 
viewpoints for the visitor to appreciate 
the crater and the surrounding 
landscape. 

 
e. Access 

• Provide controlled pedestrian access 
through Kapahulu and/or Kähala 
Tunnels. 

• Build additional pedestrian trails on the 
crater floor, especially around an 
enhanced wetland and through a new 
native dryland forest (as long as it does 
not threaten these ecosystems). 

• Build a new hiking trail on the small 
ridge next to the abandoned water 
reservoir inside the crater. 

• Allow pedestrian access to the FAA 
Link Site via guided tours. 

• Improve the existing road from Battery 
Hulings and Battery Dodge to various 
gun emplacements along the eastern rim 
of the crater (allow access only via 
guided tours). 

• Build a new trail from the end of the 
existing road at Battery Dodge to 
Tunnel 407 (allow access only via 
guided tours). 

• Gradually eliminate visitor vehicular 
access into the crater with all visitor 
parking to be eventually accommodated 
outside.  Bus and van access will be the 
first to be restricted and replaced with a 
people mover system for the movement 
of visitors into and out of the crater. 

• Move visitor parking to the exterior of 
the crater (ideally to the Cannon Club, if 
not, to the area opposite Kapiÿolani 
Community College). 

 
f. Recreation and Park Programs 

• Construct picnic areas. 
• Reconstruct sites or features of cultural 

significance (if present). 
• Build visitor/interpretive facility. 
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• Construct trails and scenic viewpoints. 
• Improve walking/running/biking 

facilities along the east side of the 
Monument along Diamond Head Road. 

 
 

8.4 PUBLIC FEEDBACK ON THE 

ALTERNATIVES 
 
On August 27, 1998, after much consideration 
and discussion, the CAC voted unanimously in 
favor of siting the visitor/interpretive center 
between Kähala Tunnel and Battery Birkhimer.  
 
An EIS Preparation Notice (EISPN) was filed 
with the State Office of Environmental Quality 
Control (OEQC) on August 25, 1998.  Notice of 
the availability of the EISPN was published in 
the September 8, 1998 issue of the 
Environmental Notice.  The 30-day public 
comment period for the EISPN occurred 
between September 8, 1998 and October 8, 
1998.  During this time there was an opportunity 
for public input on the desirability of the various 
alternatives considered.  Public informational 
meetings were held on November 23 and 
November 24, 1998. 
 
Based on the CAC’s recommendations and 
public comments received on the EISPN, DLNR 
selected a preferred alternative.  This preferred 
alternative (proposed action) was presented in 
the Draft EIS.  
 
Notice of the availability of Draft EIS was 
published in the Environmental Notice on April 
8, 2000 and a second 45-day public comment 
period began – ending on May 23, 2000.  A 
second set of public informational meetings was 
held on April 26 and May 8, 2000.  Notice of the 
availability of the Final EIS was published in the 
Environmental Notice on November 8, 2000. 
 
Public hearings will be held in the process of 
obtaining: 1) Conservation District Use 
Permit(s) from BLNR; 2) Special Management 
Area Use Permit(s) and the Diamond Head 
Special District Major Permit from the City and 
County of Honolulu; and 3) Well Permit(s) 
(Well Construction Permit, Pump Installation 

Permit and Water Use Permit), if necessary, 
from the State Water Commission. 
 
 

8.5 EVALUATION CRITERIA USED 

IN SELECTING THE PREFERRED 

ALTERNATIVE 
 
Each of the conceptual plans were evaluated 
based on the following criteria: existing and 
proposed uses, availability of existing facilities, 
interpretive and historical value, architecture, 
and site limitations, including access, 
transportation, views, aesthetics, development 
costs, operational costs, and interpretive value. 
 
Public Feedback 
 
Public feedback was sought primarily from three 
sources: 1) CAC recommendations; 2) 
comments received on the EISPN during the 
public comment period; and 3) from 
presentations made to area neighborhood boards 
and community association meetings. 
  
Existing and Proposed Uses 
 
This criteria refers to how each alternative 
relates to surrounding existing and proposed 
uses. 
 
Architecture 
 
Architecture refers to how the design of the 
proposed visitor/interpretive center fits the site 
in which it is located and its overall setting 
within the crater interior. 
 
Access 
 
In determining the access ratings of the three 
concepts, three major factors were considered: 
1) pedestrian friendliness, 2) access for people 
with disabilities (in accordance with Americans 
with Disabilities Act (ADA) standards), and 3) 
transportation requirements.  
 
• Pedestrian Friendliness relates to how well a 

plan accommodates the walking visitor or 
contributes to the ease of walking around the 
crater without having to hike solely on trails. 
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• For ADA Compliance, each plan will be 
evaluated for how it would allow individuals 
with disabilities to experience the natural 
features and utilize facilities within the 
monument. 

• Transportation relates to vehicle access 
considerations within and outside the crater 
for the movement of visitors. 

 
Views 
 
Views refer to how well a given plan utilizes the 
interior and exterior views afforded at various 
locations within the crater, as well as views from 
outside the crater. 
 
Aesthetics 
 
In determining ratings for Aesthetics, each plan 
was evaluated based on how well it is in keeping 
with the desired “semi-wilderness” natural 
character of the monument. 
 
Development Costs 
 
Development Costs account for all costs 
associated with the design and construction of 
all improvements with associated initial 
provisioning and equipment. 
 
Operational Costs 
 
Operational Costs include labor, contract, 
utilities, repairs and maintenance, and other 
related costs needed on a continuing or recurring 
basis.  Operational costs also include payments 
to OHA from revenues. 
 
Interpretive and Historical Values 
 
Interpretive Value refers to how well a plan 
lends itself to the interpretation of the natural, 
cultural and military “story” of the crater. 
 
 

8.6 SELECTION OF THE 

PREFERRED ALTERNATIVE 
 
Selection of the Preferred Alternative 
 
Each of the three alternative concepts was 
evaluated based on the previously described 
evaluation criteria.  The following summarizes 
the evaluation of the three alternatives.  
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Selection 
Criteria 

Alternative Concept 1 
(Visitor/Interpretive Facility 
near Kähala Tunnel) 

Alternative Concept 2 
(Visitor/Interpretive Facility 
near Kapahulu Tunnel) 

Alternative Concept 3 
(Visitor/Interpretive 
Facility near Tunnel 407) 

Public Input On August 27, the Diamond Head 
Citizens Advisory Committee 
voted unanimously to recommend 
the siting of the visitor/interpretive 
facility between Battery Birkhimer 
and Kähala Tunnel.  No input 
favoring this site was received 
during the EISPN public comment 
period. 

No input favoring this site was 
received during the EISPN public 
comment period. 

No input favoring this site 
was received during the 
EISPN public comment 
period. 

Existing and 
Proposed Uses 

Based on the proposed circulation 
system (i.e. entry through 
Kapahulu Tunnel, exit through 
Kähala Tunnel), this alternative 
provides the most convenient 
location for visitors to visit the 
visitor/ interpretive facility 
because visitors would easily 
pass/stop at the facility twice when 
taking the people mover around 
proposed crater interior loop road.  
In the short term, its proximity to 
State DOD facilities will cause a 
negative visual impact on the 
visitor/ interpretive facility.   

Based on entry through Kapahulu 
Tunnel, this site is ideally located 
to capture visitors immediately 
upon entry to the crater, however, 
a circulation pattern in the 
counter-clockwise direction 
would less likely to capture 
visitors before departing the 
crater.   In the short term, its 
proximity to State DOD facilities 
will cause a negative visual 
impact on the visitor/ interpretive 
facility.    

In the short-term, this site is 
the least impacted by the view 
of the State DOD facilities, 
since it is located the furthest 
away.  This locational 
advantage is negated by its 
less desirability in terms of 
being readily accessible by 
visitors, especially by those 
on foot, since it is the furthest 
away from Kapahulu and 
Kähala Tunnels. 

Architecture As the least sloping of the three 
sites, this alternative will present 
the least visual impact (building 
mass) from the front elevation. 

This site is steep and is further 
constrained by its narrow width.  

While this site is steep, the 
site could be moved to the 
wide parking lot fronting 
Tunnel 407 and will not 
require the construction of 
roads like the other two 
alternatives.  

Access - 
Pedestrian 
Friendliness 

This site is close to Kähala Tunnel, 
where many of the pedestrians will 
enter the crater. 

This site is close to Kapahulu 
Tunnel, where presumably most 
of the pedestrians will enter the 
crater. 

As previously noted, since 
this site is the furthest away 
from Kapahulu and Kähala 
Tunnels, it is the least 
accessible for pedestrians. 

Access - ADA As the least sloping of the three 
sites, this site should be the most 
accessible to persons with 
disabilities, especially in the 
outdoor areas. 

The sloping nature of the site will 
probably require elevators, 
adding to the cost of construction.   

The sloping nature of the site 
will probably require 
elevators, adding to the cost 
of construction.   

Access - 
Transportation 

In all three concepts, access to the 
facility is aligned on the rim-side, 
so that views towards the interior 
of the crater is not impacted by 
roads or people movers.  This site 
will require the construction of a 
road below the road to Battery 
Birkhimer (to avoid conflicting 
traffic during emergencies), across 
a sloped bank. 

Since this site is narrow, a road 
on the rim-side of the facility will 
need to built across very steep 
slopes and mini-ridges.  The 
construction of the road will be 
expensive and will present a 
negative visual impact. 

This site already contains a 
road on the rim-side so it is 
both very accessible by 
motorized vehicle and will be 
the least expensive to 
implement at least based on 
this particular criteria. 

Views This site presents a similar, 
unobstructed, frontal view of the 
summit of Lëÿahi, as experienced 
when entering through Kähala 
Tunnel. 

While this site is located at a 
higher elevation than Kähala 
Tunnel, it does not present a 
frontal view of the summit of 
Lëÿahi. 

This site provides a close-up 
view of the summit of Lëÿahi 
and a very interesting view of 
the Koÿolau Mountain Range, 
beyond the northern rim of 
the crater. 
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Selection 
Criteria 

Alternative Concept 1 
(Visitor/Interpretive Facility 
near Kähala Tunnel) 

Alternative Concept 2 
(Visitor/Interpretive Facility 
near Kapahulu Tunnel) 

Alternative Concept 3 
(Visitor/Interpretive 
Facility near Tunnel 407) 

Aesthetics This site will be the least likely to 
be seen as one enters the crater 
from Kapahulu Tunnel. 

This site would probably be the 
most visible site as one enters the 
crater from Kapahulu Tunnel.  Its 
high elevation would also make it 
more visible from many areas 
inside the crater. 

This site would appear to be 
most visible site as one enters 
the crater from Kapahulu 
Tunnel, however, its distance 
from the tunnel will mitigate 
the impact significantly.  Its 
location and elevation would 
also make it more visible 
from many areas inside the 
crater.  Of the three sites, this 
site would probably be the 
most visible to residents 
living on the Koÿolau 
Mountain Range ridges (St. 
Louis Heights, Wilhelmina 
Rise).   

Development 
Costs 

This site is the least expensive to 
build on because of its flatter 
topography. 

Due to the highly sloping nature 
of the site, and the narrowness of 
the site that would force the 
construction of an access road 
into and along the steep interior 
crater walls, this site is likely to 
be the most expensive of the three 
sites.  This is especially the case 
since most of this area has not 
been significantly altered and will 
require grading into original 
crater soils and rock.  

Although this site already 
includes an access road, this 
site is sloping and will also be 
expensive to build, although 
less expensive than 
Alternative Concept 2, 
because most of the slope is 
presumed to consist of fill 
material (probably excavated 
material from Tunnel 407).  

Operational 
Costs 

Due to its proximity to Kähala 
Tunnel, where service emergency 
vehicles will be allowed to enter, 
operational costs for a facility at 
this site is likely to be the least 
expensive.  Its flatter topography is 
also likely to present lower 
operational costs. 

While this site is located 
relatively close to the Kähala 
Tunnel, the sloping nature and 
narrowness of the site will add to 
the cost of operations. 

Since this site is located 
furthest from Kähala Tunnel, 
it is most likely to present the 
highest operational costs. 

Interpretive and 
Historical Values 

This site's main interpretive and 
historical values include: 1) the 
frontal view of the summit of 
Lëÿahi; 2) its proximity to the 
summit trail; and 3) its proximity 
to the wetland. 

This site's main value is the 
higher elevation as entry to the 
crater interior.  The site is also 
located near the road to the FAA 
Link Site, which is proposed to 
be an interpretive trail along and 
below the east crater rim to 
Tunnel 407. 

This site probably presents 
the best interpretive location 
due to: 1) its proximity to 
Tunnel 407 (a feature of 
historical and scenic value); 
2) its proximity to the summit 
of Lëÿahi; 3) its proximity to 
proposed trails (connecting to 
the summit trail and to the 
road below the east crater 
rim); 4) the views presented 
of the Koÿolau Mountain 
Range; 5) the views of the 
wetland. 
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Based on the above evaluation, DLNR has 
selected Alternative Concept 1 as the preferred 
alternative.  In summary, a visitor/interpretive 
center located as shown on Alternative Concept 
1 would present the following benefits: 
 
• It is the preferred alternative of the Diamond 

Head Citizens Advisory Committee. 
 
• This alternative provides the most 

convenient location for visitors to visit the 
visitor/interpretive facility because visitors 
would easily pass the facility twice when 
taking the people mover around proposed 
crater interior loop road. 

• As the least sloping of the three sites, this 
alternative will present the least visual 
impact (building mass) from the front 
elevation. 

• As the least sloping of the three sites, this 
site should be the most accessible to persons 
with disabilities, especially in the outdoor 
areas. 

 
• This site presents a similar, unobstructed, a 

frontal view of the summit of Lëÿahi, as 
experienced when entering through Kähala 
Tunnel. 

 
• This site will be the least likely to be seen as 

one enters the crater from Kapahulu Tunnel. 
 
• This site is the least expensive to build on 

because of its flatter topography. 
 
• Due to its proximity to Kähala Tunnel, 

where service emergency vehicles will be 
allowed to enter, operational costs for a 
facility at this site is likely to be the least 
expensive.  Its flatter topography is also 
likely to present lower operational costs. 

 
• This site is closest to the wetland, which 

would be enhanced as a natural resource and 
an interpretive feature. 

 
 

8.7 UPDATED MASTER PLAN 
 
Based on the selected alternative, a number of 
refinements were made.   
 
The resultant Updated Master Plan is similar to 
the 1979 Development Plan, as many of the 
major elements of the 1979 plan have been 
incorporated into this proposal.  For example, 
common elements include: 
 
• Entry through Kapahulu Tunnel; 
• Exit through Kähala Tunnel; 
• A permanent visitor/interpretive facility near 

Battery Birkhimer; 
• A caretaker’s residence (or DOCARE 

office); 
• Removing State DOD Buildings 301, 303 

and 304; 
• Improvements to the wetland; 
• Proposed trail around the wetland; and 
• Proposed picnic area. 
 
As such, this proposal should be considered as 
an update to 1979 plan rather than a completely 
new master plan.  In the face of a significant 
increase of visitors to the crater since 1979, the 
following proposal would reinforce these 
common elements by: 
 
• In the long-term, moving visitor parking to 

outside of the crater; 
• Establishing a motorized people mover 

system, when visitor parking is kept to the 
exterior; 

• Utilizing the Cannon Club for food service 
and/or visitor orientation and providing 
restroom facilities; 

• Opening up Tunnel 407 and Battery Harlow 
for interpretive purposes and providing 
restroom facilities; 

• Keeping the existing comfort station and 
parking lot; 

• Accommodating pedestrian access through 
Kapahulu Tunnel; 

• Controlling visitor access into sensitive 
areas (such as the crater rim); 

• Protecting the Schidea adamantis habitat 
and the habitat of other native species; 



Diamond Head State Monument Master Plan Update 
 

 86 
 

• Continuing eco-system restoration work at 
Battery Harlow 

• Opening the road/trail from the FAA Link 
Site to the retractable searchlight on the 
southeastern edge of the crater rim; 

• Opening a new trail from the retractable 
searchlight on the southeastern edge of the 
crater rim to Tunnel 407; 

• Utilizing Battery Dodge and the gun 
emplacements along the eastern edge of the 
crater as lookouts; 

• Opening a new trail to the flat top reservoir 
north of the existing trail to the summit; 

• Adding comfort stations at the exterior 
parking facility, at secondary interpretive 
facilities, and picnic areas; 

• Installing a wastewater lift station; and 
• Removing the overhead utility lines between 

Battery Birkhimer and the crater rim and 
relocating them to the aboveground conduits 
to the Link Site. 

 
Planting will be coordinated with the State 
Division of Forestry and Wildlife and the U.S. 
Fish and Wildlife Service.  The areas planted by 
the State Department of Defense (State DOD) 
will be evaluated for compatibility with the 
Diamond Head State Monument Master Plan 
when areas are turned over to DLNR. 
 
The elements of this proposal are shown on the 
Proposed DHSM Master Plan Update (Figure 
20) and are described below.  
 
Entry 
 
In the short term, entry would continue through 
Kähala Tunnel.  Eventually, if the number of 
vehicles within the crater was determined to be 
adversely affecting the visual, noise, and air 
quality, visitor parking could be relocated to the 
exterior of the crater.  If the Cannon Club can be 
acquired, then the existing parking lot at the 
Cannon Club can be utilized as the visitor 
parking facility.  The main entry to the crater, 
then, would be at the Cannon Club, with a new 
road built from the Cannon Club to Battery 
Harlow.  If the Cannon Club cannot be acquired, 
then the main entry would be opposite 
Makapuÿu Avenue with parking on the 

southwest side of the Diamond Head 
Road/Makapuÿu Avenue intersection. 
 
Tunnels 
 
The two major tunnels that access the crater 
would not be physically altered.  Traffic 
circulation would be one-way with entry into the 
crater via the Kapahulu Tunnel and exit through 
the Kähala Tunnel (except for Birkhimer EOC 
employees, emergency vehicles and service 
vehicles).  Both tunnels would accommodate 
pedestrian access.  The existing parking and 
scenic overlook outside the crater adjacent to the 
Kähala Tunnel would continue to be used.  
Specifying one-way traffic through the tunnels 
will allow the striping of a single lane in the 
middle of both tunnels for vehicular traffic and 
narrower “lanes” on either side for pedestrians. 
 
Interior Roadways and Parking 
 
The paved roadway network within the 
Monument would be mostly limited to corridors 
required for public access and to mostly existing 
roads through the area currently restricted only 
to State DOD personnel.  Using existing 
roadways, a loop road would be completed 
within the crater interior, with new segments 
built along the west side from Tunnel 407 to 
Kapahulu Tunnel.  A new road will also be built 
between the former FAA site to Kähala Tunnel 
below Battery Birkhimer.  All traffic on this 
loop road would be one-way in a clock-wise 
direction. 
 
Visitor/Interpretive Center 
 
The proposed visitor/interpretive center would 
be located between the two tunnel entrances 
inside the crater near Battery Birkhimer.  The 
visitor/interpretive center will be approximately 
20,000 square feet (SF) with area set aside for a 
maximum expansion of 5,000 SF.  Its design 
would be designed to integrate into the crater 
surroundings.  The structure would also be 
designed to reveal the panoramic outdoor scene 
for interpretive purposes.  Access to the Center 
would be from a new road from the former FAA 
site.  The existing service road to Birkhimer 
EOC would not be used to access the Center.  
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Parking and People Mover 
 
In the interim, parking would be provided at the 
existing parking lot near the comfort station and 
at the various State DOD parking lots as these 
facilities are phased out.  Parking for the 
visitor/interpretive center would be located near 
the facility, without obstructing views of Lëÿahi 
from the Center.  As previously mentioned, 
when it is decided to move visitor parking to the 
crater exterior, the first choice would be to 
utilize the existing entry and parking at the 
Cannon Club.  If the Cannon Club cannot be 
acquired, then a new parking lot could be built 
near the Makapuÿu Avenue/Diamond head Road 
intersection.  When an exterior parking lot is in 
place, for those who cannot or who do not desire 
to walk into the crater, this alternative includes 
the provision of a small, motorized “people 
mover,” similar to the one used at Hale Koa 
Hotel in Waikïkï.  Once a visitor reaches the 
north side of the crater exterior, he or she has the 
option of walking into the crater via Kähala or 
Kapahulu Tunnels, or to pay a fee to board the 
people mover.  The people mover will start from 
the parking lot (Cannon Club or near the 
Makapuÿu Avenue/Diamond Head Road 
intersection) and make a stop at Battery Harlow.  
The people mover will then enter the crater via 
Kapahulu Tunnel (which affords a higher 
vantage point than Kähala Tunnel) and exit 
Kähala Tunnel. 
 
Caretaker Residence 
 
To facilitate 24-hour security, a caretaker 
residence or State Division of Conservation and 
Resource Enforcement (DOCARE) office is 
planned to be unobtrusively located inside the 
crater next to the Kähala Tunnel.  
 
Comfort Stations 
 
Sanitary facilities would include the existing 
comfort station, restrooms at the proposed 
permanent visitor/interpretive facility, at the 
exterior parking facility (either at the Cannon 
Club or below Battery Harlow), at secondary 
interpretive facilities (such as Battery Harlow, 
Tunnel 407 and the Cannon Club), and picnic 
areas. 
 

Exterior Picnic Area 
 
Exterior picnic facilities are proposed in the area 
between the Crater Road and Diamond Head 
Road. 
 
Interior Picnic Areas 
 
As stated in the Plan Objective, family picnics 
were envisioned as a primary use for the crater.  
When State DOD Buildings 301, 303, and 304 
are removed, an open space across the road from 
the visitor/interpretive center is recommended to 
serve as a “low-density” picnic site for visitors 
and hikers.  Other new picnic sites are proposed 
near Tunnel 407 and on the upper Pistol Range.  
These areas would be designed to integrate 
facilities into the natural surroundings without 
introducing a fire hazard.  No cooking facilities 
would be provided.  Each picnic area would 
have either stand-alone comfort stations or 
nearby restroom facilities.  Each picnic area 
would be provided with drinking fountains. 
 

 
Crater Floor 
 
The portion of the crater floor not occupied by 
the picnic area is proposed for the establishment 
of a native dryland forest and the enhancement 
of the existing wetland.  Trails, fire roads, 
firebreaks, and other fire-control devices would 
be unobtrusively implemented into the design of 
the crater floor landscaping. 
 
Upper Slopes 
 
Generally, the upper slopes would be off-limits 
to hikers, except for the summit of Lëÿahi, where 
there is an observation area.  The observation 
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area is in need of renovation and needs to be 
refurbished while still maintaining a low profile 
and rustic character.  Making the upper slopes 
off-limit to hikers except for the refurbished 
observation area at the summit of Lë’ahi would 
aid in protecting the Schidea adamantis habitat.  
 
Trail System 
 
Unlike the 1979 Plan, no exterior trail system is 
proposed from Mäkälei Place to the Cannon 
Club because of security concerns raised by area 
residents.  The master plan update, however, 
proposes a greater separated multi-purpose 
bike/pedestrian way along the northwestern edge 
of the crater along Diamond Head Road.  
 
Other than at Lëÿahi Summit, hikers would not 
be allowed to hike on the crater rim.  Instead, 
former military facilities along the east rim of 
the crater will be made more accessible by: 
opening the road/trail from the FAA Link Site to 
the retractable searchlight on the southeastern 
edge of the crater rim; opening a new trail from 
the retractable searchlight on the southeastern 
edge of the crater rim to Tunnel 407; and 
utilizing Battery Dodge and the gun 
emplacements along the eastern edge of the 
crater as lookouts.  The master plan update also 
includes opening a new trail to the Flat-Top 
Reservoir north of the existing trail to the 
summit. 
 
Landscaping 
 
• The crater floor would be reforested and 

replanted with hardy, drought-resistant, 
maintenance-free, and in some cases, fire-
resistant plants. 

• Selected natural areas would be established 
to ensure the survival of endangered plants 
and their habitats. 

• Areas with high use would be landscaped 
and maintained as park areas. 

 
Linear Parkway 
 
Diamond Head Road would be landscaped with 
trees, grass, and shrubbery.  All overhead utility 
lines and poles would be placed underground. 
 

Maintenance Yard 
 
The maintenance yard would continue to be 
located at its present location. 
 
 

8.8 CONCEPTUAL LANDSCAPE 

PLAN 
 

Presently, the flora of Diamond Head crater 
consists primarily of alien species representing a 
coastal dryland plant community.  The crater 
slopes and floor are dominated by kiawe trees 
(Prosopis pallida) and koa haole shrubs 
(Leucaena glauca) with an understory of lantana 
(Lantana camara), and alien grasses (California 
grass, buffel grass, sour grass, and fountain 
grass).  The existing vegetation has impeded the 
growth of the existing wetland flora, presenting 
a fire hazard (especially to native flora habitats) 
and successful competition against native 
species.   
 
Currently, an on-going ecosystem restoration is 
taking place at two sites: 1) Battery Harlow, by 
Hawaii Army National Guard - Environmental 
(HIARN - ENV) personnel, and 2) at the Peace 
Gardens, by Youth for Environmental Service.  
Thousands of native dryland, coastal plants have 
been planted at these sites over the past three 
years and are being maintained by staff and 
volunteer working groups. 
 
The following concept for the landscape of the 
crater is planned (Figure 21) and is illustrated in 
Figures 22 through 25. 
 
It is proposed that a coastal dry mixed 
community typical of Oahu's south shore flora in 
the mid to late 19th century be developed within 
the crater.  Such a landscape would have an 
ethnobotanical interpretive value and grant 
DHSM visitors a picture of Oahu's landscape of 
that era.  This landscape could be designed to 
take advantage of and retain desirable existing 
kiawe trees, coupled with the planting of drought 
tolerant native plant species, i.e. endemic, 
indigenous and Polynesian introduced plant 
material. 
 
A series of plant community and maintenance 
zones will be identified in their relationship to 
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the Visitor/Interpretive Center.  It is intended 
that the areas furthest from the 
Visitor/Interpretive Center, and within the 
proposed internal loop road, be kept in a semi-
wild, minimally maintained state.  Existing koa 
haole, lantana, and alien grasses should be 
eradicated and removed after all native plant 
species have been identified, marked, and 
protected.  For example, it is important to 
remove alien grass around patches of two native 
grasslands ÿemoloa (Eragrostis variabilis) and 
kakonakona (Panicum torridum) and throughout 
pili grass stands, and to eliminate alien Bidens 
pilosa and cynapifolia around native Bidens 
locations.   Existing kiawe trees should be 
tagged for either demolition or to remain (kiawe 
trees specified to remain would be characterized 
as having an attractive, shade producing 
canopy).  A semi-permanent, underground drip 
or flood bubbler irrigation system would be 
installed to serve the existing and proposed trees 
and shrubs, while a temporary irrigation system 
would be used to establish grasses and 
groundcovers.  With the understanding of the 
level of landscape maintenance involved, the 
crater floor would be lightly landscaped.  These 
plants might include: 
 
a. Wiliwili f. Maÿo  k. Nehe 
b. Lonomea g. Pili  
c. Ohe makai h. Uhaloa   
d. ÿAÿaliÿi i. ÿIlima 
e. Naio j. Paÿu o Hiÿiaka 
 
Maintained landscape areas would include 
picnic areas, shaded seating areas, people mover 
stops, restroom facilities and trailheads.  These 
would have a permanent, underground irrigation 
system.  Plant material could include the above 
mentioned as well as: 
 
a. Milo f. Taro   k. Ti  
b. Kou g. Sweet Potato   l. Turf 
c. Hala h. Breadfruit    
d. Coconut palm i. Naupaka   
e. Loulu palm j. Sugarcane 
 
In the immediate vicinity of the 
Visitor/Interpretive Center, a permanent 
irrigation system with any of the above plant 
material could be installed, with maintained turf 
areas.  This landscape, while drought tolerant, 

could be more intensively planted for the 
purpose of educating the visitor.  The character 
of the landscaping at the Visitor/Interpretive 
Center should be: 1) natural (incorporating 
native, rare, and endangered plants endemic to 
Diamond Head, depending on the review and 
approval of agencies such as the State Division 
of Forestry and Wildlife and the U.S. Fish and 
Wildlife Service); 2) informal; 3) compatible 
with the surrounding vegetation; 4) respectful of 
the character of the DHSM; and 5) contain lawn, 
walkways, and shade trees. 
 
The existing and proposed wetlands have the 
potential of being an exciting botanical study 
area.  Two options are possible.  One would 
include the restoration of the natural hydrology 
of the existing wetland by eliminating pumping 
of standing water after heavy rains, controlling 
alien weeds, replanting with native plant species, 
and controlling predators (e.g., cats, mongoose) 
that prey on endangered waterbirds.  Allowing 
for the natural expansion of the wetland 
following heavy rains may require the 
realignment or elimination of adjacent trails and 
roads that are prone to repeated flooding.   
 
The other option is to delineate the boundaries 
of the existing wetland and to identify and 
protect endangered plants.  In addition, a lined 
pond of approximately two acres (to double as 
storage for irrigation water) could be installed, 
surrounded by a detention basin that will serve 
as the new drainage feature for the crater 
interior.  This option is contingent on the 
availability of a source of non-potable 
groundwater to keep the pond permanently 
filled.  This pond would be very attractive to 
endangered waterbirds and, if designed with 
islands, provide protection for the waterbirds 
from predators.  This option may include a 
surrounding walkway (ADA accessible) and 
small shelter(s) for viewing and interpretive 
purposes. 
 
Outside of the crater, in the area between the 
Kähala Tunnel and Diamond Head Road, is a 
large area that had previously been proposed for 
the construction of a private tennis facility.  This 
site is readily accessible to the surrounding 
community and to Kapiÿolani Community 
College.  It is proposed that this area be 
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developed as the new Na Laÿau Arboretum.  The 
existing Na Laÿau Arboretum, located outside 
the crater below Diamond Head peak, is 
inaccessible and has suffered neglect over many 
years.  As a more accessible site, nearby 
residents and University of Hawaiÿi students 
could implement and provide maintenance for a 
master planned ethnobotanical garden, using the 
blueprint of the original Na Laÿau arboretum.  A 
copy of the Munro Monument could be placed 
in this location. 
 
General concepts for the landscape include: 
restoration of native flora, fire control in 
sensitive areas, access and maintenance. 
 
Restoration of Native Flora.  Actions include 
agency resources and volunteer groups to replant 
large areas with appropriate native species that 
were historically present.  While care is taken to 
reestablish pre-existing native plant 
communities, near buildings and roads, plants 
from outside communities, e.g., beach naupaka, 
might be selected.  Care should be taken that any 
native plants (particularly endangered species) 
brought into the crater from the outside are from 
as genetically similar stock as possible to the 
plants already there.  In general, this translates 
into using only plants from nearby areas (or at 
least from Oÿahu) where populations are not 
likely to have undergone significant genetic 
divergence from Diamond Head populations. 
 
Adequate protection of the Scheidea adamantis 
can only be achieved by establishing numerous 
populations at different locations in and around 
the crater.  Efforts to restore this plant at the 
current location have met with failure due to the 
extreme environmental conditions that exist at 
the rim.  Suitable sites should be close to a 
consistent water source for drip irrigation so 
plants will survive and reproduce. 
 
The highly invasive fountain grass community is 
potentially the most devastating to native dry 
and mesic ecosystems.  This species is one of 
the worst invaders in the Hawaiian Islands 
(potentially second behind Miconia calvescens) 
and is targeted for eradication in Diamond Head 
by the Oahu Fountain Grass Working Group. 
 

Recently the U.S. Fish and Wildlife and the 
State Department of Land and Natural 
Resources approved additional personnel to 
assist the Oahu Fountain Grass Working Group 
in eradicating fountain grass from Diamond 
Head Crater.  The control methods consist of: 
manual clearing (pulling weeds, clipping of 
flowering seed heads), chemical application 
(herbicide Velpar), and incineration of collected 
material to prevent inadvertent dispersal by field 
personnel.  Focus areas for fountain grass 
control include Diamond Head trail, where seed 
can “hitchhike” onto visitors’ clothing, and 
“fringe” areas where fountain grass has been 
observed moving into new areas. 
 
An effective alien plant control program must 
consist of replacing the removed alien plants 
with native plants.  This will decrease the 
potential for the alien plants re-invading the 
control areas, thereby facilitating a more 
permanent solution.  Simply removing the alien 
plants will only result in a continuous cycle of 
control and invasion. 
 
To minimize the potential erosion impact of 
removing invasive plants, especially fountain 
grass in steep areas, invasive plants should be 
removed incrementally and be replaced with 
native species.  This will curtail significant 
erosion that might occur if large-scale clearing 
were involved. 
 
Fire Control in Sensitive Areas.  Actions 
include constructing firebreaks, planting fire 
resistant (and preferably native) plant species, 
weed control, and prohibition of smoking in the 
DHSM.  This will also require restricting access 
to formal trails and roads. 
 
As part of Natural Resources Management Plan 
a fire protection plan should be developed and 
implemented.  In accordance with the 
recommendations of the Division of Forestry 
and Wildlife, this plan should include the 
installation of firebreaks within and around 
known colonies of endangered species and the 
removal of flashy fuels. 
 
Living firebreaks could be developed with fire 
resistant plants.  The experimental technology 
would consist of planting dry-adapted native 
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plants in hedgerows, approximately 1 meter in 
width by 100 meters in length.  Selective drip 
irrigation would enable rapid native plant 
growth.  In the event of fire, these fire-retardant 
plants could potentially: 1) slow the path of the 
burn, or 2) prevent the fire from “leaping” 
beyond the firebreaks themselves.  Areas that 
contain fire-adapted grasses should be seeded 
with Dodenea viscosa (a`a`li`i), which will 
likely replace the existing grasses. 
 
Access.  The proposed internal crater loop road 
will be for people movers and bicycles only.  
This road will be one-way and should be only 
wide enough for one-way traffic and to support 
maintenance and emergency vehicles.  More 
paths should be constructed within the crater 
floor and these should be designed to general 
hiking trail standards.  The paths through picnic 
areas and around the wetland should be designed 
to be ADA-accessible.  Pathways in the 
remainder of the crater could be designed to 
show native forest succession.  Outside the 
crater, bicycles should not be allowed on any 
paths or trails other than the multi-use pedestrian 
bike path proposed along Diamond Head Road.   

 
Maintenance.  The majority of the landscape 
should be designed to be low maintenance, i.e. 
pili with scattered trees.  Provisions should also 
be made to ensure that re-planted areas would be 
irrigated and maintained, since it is unlikely that 
the restored habitats will ever be completely 
self-supporting and maintenance-free. 
 
The Hawaiÿi Army National Guard 
Environmental Staff recommends that drip 
irrigation systems be used in the absence of a 
dedicated water source.  Permanent systems may 
be too expensive to install over large areas.  Drip 
emitters would feed a slow water drip (one 
gal/day) to the root systems of native plants.  
Selective watering will enhance root 
development and promote native seedling 
survival.  The overall result is establishment of 
native plants to prevent alien species 
encroachment.  With such a system, large plant 
species can be sustained in high evaporative 
conditions with only a few ounces of water per 
day. 

8.9 PRELIMINARY COST 

ESTIMATES 
 
Based on the schematic site plans, cost estimates 
were produced for the proposed improvements 
to the DHSM. 
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Approximate Project Costs  
 
The following preliminary cost estimates for the project were prepared by Rider Hunt Levett & Bailey. 
 

Diamond Head State Monument Master Plan 
Preliminary Phasing Cost Breakdown 

 
   Civil   Building   Utilities  Landscape   Other  Total 

Item 
No. 

Phase One       

1 Keep existing comfort 
station & parking lot 

– – – – – – 

2 Continue operation of 
State Park baseyard 

– – – – – – 

3 Continue use of antennas – – – – – – 

4 Allow Battery Birkhimer 
to remain as a civil 
defense facility 

– – – – – – 

5 Protect the Schidea 
Adamatis habitat; and 
other native species 

– – – – – – 

6 Control visitor access 
into sensitive areas 

– – – – – – 

  Subtotal  – – – – – – 

 Phase Two       

        
7 Remove the FAA 

CERAP Building 
– – – – – – 

8 Build a permanent 
Visitor / Interpretive 
facility near Battery 
Birkhimer and Install a 
wastewater lift station 

$4,620,000 $5,070,000 $775,000 $550,000 $535,000 
 

(future 
building) 

$11,550,000 

9 Build new road behind 
the visitor/interpretive 
center 

$200,000 – $120,000 – – $320,000 

10 Remove overhead utility 
lines between Battery 
Birkhimer and the crater 
rim: relocate them to the 
aboveground conduits to 
the Link Site 

$100,000 – – – – $100,000 
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   Civil   Building   Utilities  Landscape   Other  Total 

11 Open new trails to the 
flat top reservoir and 
adjoining ridge north of 
the existing trail to 
summit 

$15,000 – – $65,000 – $80,000 

12 Open road between the 
FAA Link Site and the 
Retractable Searchlight 
along the eastern crater 
rim and Utilize Battery 
Dodge and the gun 
emplacements along the 
eastern edge of crater as 
lookouts 

$130,000 – – $265,000 – $395,000 

13 Build a multi-use path 
along Diamond Head 
Road 

$740,000 – – – – $740,000 

  Subtotal $5,805,000 $5,070,000 $895,000 $880,000 $535,000 $13,185,000 

 Phase Three       

        
14 Build a caretaker's 

residence (or DOCARE 
office) 

$85,000 $325,000 – – – $410,000 

15 Open a new trail from 
the retractable 
searchlight on the 
southeastern edge of the 
crater rim to Tunnel 407 

$35,000 – – – – $35,000 

16 Build a new trail from 
Tunnel 407 to the 
summit trail 

$20,000 – – $55,000 – $75,000 

17 Remove DOD buildings 
301, 303 and 304 

$1,100,000 – – – – $1,100,000 

18 Renovate and Open up 
Tunnel 407 and Battery 
Harlow for interpretive 
purposes and providing 
restroom facilities 

$410,000 $230,000 $400,000 – – $1,040,000 

  Subtotal $1,650,000 $555,000 $400,000 $55,000 – $2,660,000 

 Phase Four       

        
19 Improve the wetland $855,000 – – $235,000 – $1,090,000 

20 Build a trail around 
wetland 

$1,725,000 – – $330,000 – $2,055,000 
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   Civil   Building   Utilities  Landscape   Other  Total 

21 Build new picnic areas 
near the visitor/ 
interpretive center, Pistol 
Range site and in front 
of Tunnel 407 

$85,000 – – – – $85,000 

22 Install additional 
pedestrian trails on the 
crater floor 

$185,000 – –  – $185,000 

23 Add comfort stations at 
secondary interpretive 
facilities and picnic 
areas 

– $450,000 – – – $450,000 

24 Install the linear park 
along Diamond Head 
Road 

$108,000 – – $512,000 – $620,000 

25 Install the new Na La 'au 
Arboretum between the 
crater Road and 
Diamond Head Road 

– – – $175,000 – $175,000 

26 Install Dryland Forest – – – $2,685,000 – $2,685,000 

  Subtotal $2,958,000 $450,000 – $3,937,000 – $7,345,000 

 Phase Five       
        

27 Acquire and utilize the 
Cannon Club for food 
service and/or visitor 
orientation and 
providing restroom 
facilities 

– – – – – – 

28 Establish a motorized 
people mover system 
and move visitor parking 
to outside of the crater 

– – – – – – 

29 Build the new 
intersection across from 
Makapu'u Avenue 

$210,000 – $220,000 – – $430,000 

30 Allow entry through 
Kapahulu Tunnel 

$85,000 – – – – $85,000 

31 Restrict exits only 
through Kahala Tunnel 

– $160,000 – – – $160,000 

32 Close the existing Crater 
Road entry from 
Diamond Head Road 

– – – – – – 

33 Accommodate 
pedestrian access 
through Kapahulu 
Tunnel 

$45,000 – – – – $45,000 
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   Civil   Building   Utilities  Landscape   Other  Total 

34 Continue the loop road 
in the crater floor 
(between Tunnel 407 
and Kapahulu Tunnel 

$965,000 – $565,000 – – $1,530,000 

35 Add a comfort station at 
the exterior parking 
facility 

$290,000 $225,000 – – – $515,000 

  Subtotal $1,595,000 $385,000 $785,000 – – $2,765,000 

        
  TOTALS      $12,008,000 $6,460,000 $2,080,000 $4,872,000 $535,000 $25,955,000 

 
 
 
8.10 PROPOSED IMPLEMENTATION 

PLAN 
 
While the actual schedule for implementation is 
subject to the availability of funding, there are a 
number of major considerations that will affect 
phasing of the DHSM Master Plan Update.  
These external factors are the relocation of the 
State DOD to Barbers Point, the securing of a 
supply of non-potable groundwater for 
irrigation7, and the acquisition of the Cannon 
Club.  Based on these factors, the 
implementation of the project can be envisioned 
to occur in five phases, these are: 
 
• Phase One (Continue Existing Operations 

and Implementation of Currently Funded 
Projects) 

 
• Phase Two (Projects that Can Be 

Implemented Within the Next 5 Years) 
 
• Phase Three (Projects that Can Only Be 

Implemented After the Relocation of the 
State DOD) 

 

                                                 
7 Future non-potable groundwater improvements that could 
be developed to supply irrigation water for the proposed 
project may include development of water supply wells, 
and construction or improvement of storage and pumping 
facilities within the crater.  Development of groundwater 
sources is subject to review and approval by the State 
Commission on Water Resource Management (CWRM) 

• Phase Four (Projects that Can Only Be 
Implemented After Securing a Supply of 
Non-Potable Groundwater) 

 
• Phase Five (Projects that Can Only Be 

Implemented After Securing the Cannon 
Club) 

 
The proposed phasing of the various elements of 
the DHSM Master Plan Update are provided 
below: 
 
Phase One 
• Keeping the existing comfort station and 

parking lot; 
• Continuing operation of State Park baseyard 

at Makapuÿu Avenue and Diamond Head 
Road; 

• Continuing use of antennas; 
• Allowing Battery Birkhimer to remain as a 

civil defense facility; 
• Protecting the Schidea adamantis habitat, 

and the habitat of other native species; and 
• Controlling visitor access into sensitive 

areas (such as the crater rim). 
 
Phase Two 
• Building a permanent visitor/interpretive 

facility near Battery Birkhimer; 
• Building the new road behind the 

visitor/interpretive center (to the new 
parking lot); 

• Installing a wastewater lift station; 
• Removing the overhead utility lines between 
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Battery Birkhimer and the crater rim and 
relocating them to the aboveground conduits 
to the Link Site. 

• Opening new trails to the Flat-Top Reservoir 
and to the adjoining ridge which are north of 
the existing trail to the summit; 

• Opening the road between the FAA Link 
Site and the Retractable Searchlight along 
the eastern crater rim; 

• Utilizing Battery Dodge and the gun 
emplacements along the eastern edge of the 
crater as lookouts8; 

• Building a multi-use bike pedestrian path 
along Diamond Head Road. 

 
Phase Three 
• Building a caretaker's residence (or 

DOCARE office); 
• Opening a new trail from the retractable 

searchlight on the southeastern edge of the 
crater rim to Tunnel 407 (allow access only 
via guided tours)9; 

• Building a new trail from Tunnel 407 to the 
summit trail; 

• Removing State DOD Buildings 301, 303, 
and 304; and 

• Renovating and opening up Tunnel 407 and 
Battery Harlow for interpretive purposes and 
providing restroom facilities. 

 
Phase Four 
• Improving the wetland; 
• Building a trail around the wetland; 
• Building new picnic areas near the 

visitor/interpretive center, Pistol Range site 
and in front of Tunnel 407; 

• Installing additional pedestrian trails on the 
crater floor, especially through picnic areas; 

• Adding comfort stations at the exterior 
parking facility, at secondary interpretive 
facilities, and picnic areas; 

                                                 
8 The use of Battery Dodge will not occur until the FAA 
and the Hawaii Army National Guard feel that opening up 
the existing road to the general public will not impact their 
facilities or services. 
9 The use of Battery 407 will not occur until the Hawaii 
Army National Guard no longer requires the use of the 
tunnel.  In the meantime Battery 407 will be assessed for 
historic architecture in accordance with the Historic 
Building Survey (HABS) protocols. 

• Installing the linear park along Diamond 
Head Road; and 

• Installing the new Na Laÿau Arboretum 
between the Crater Road and Diamond Head 
Road. 

 
Phase Five 
• Acquiring and utilizing the Cannon Club for 

food service and/or visitor orientation and 
providing restroom facilities; 

• In the long-term, moving visitor parking to 
outside of the crater; 

• Establishing a motorized people mover 
system, when visitor parking is kept to the 
exterior; 

• Building the new intersection across from 
Makapuÿu Avenue; 

• Allowing entry through Kapahulu Tunnel; 
• Restricting exits only through Kähala 

Tunnel; 
• Closing the existing Crater Road entry from 

Diamond Head Road (except for emergency 
vehicles); 

• Accommodating pedestrian access through 
Kapahulu Tunnel; and 

• Continuing the loop road in the crater floor 
(between Tunnel 407 and Kapahulu Tunnel). 
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9.0 Visitor/Interpretive Center 
 
9.1 INTERPRETIVE PROGRAM 

PLANNING 

9.1.1 Introduction 
 
The 1979 Development Plan for the Diamond 
Head State Monument set forth several key 
elements for the park, including an Interpretive 
Center to enhance the visitor experience. In 
reality, the crater itself should be viewed as the 
resource, the classroom, and the interpretive 
center.  The proposed Visitor/Interpretive Center 
(VIC) facility needs to support this resource by 
providing both needed and desired visitor 
amenities, such as restrooms, refreshments, and 
a gift shop.  Exhibits within the VIC need to 
complement the natural park setting and tell the 
story of the crater.  For example, visitors are 
intrigued to be in the crater but may not be able 
to visualize the short, explosive volcanic 
eruption that created the crater without an 
exhibit that “recreates” the event.  The other key 
function is to provide an alternate but equal 
experience for those visitors who may not be 
able to take the hikes or explore the crater 
themselves.  Providing such an experience may 
include a video camera at the summit and a 
video of the hike to the summit. 
 
During the nineteen years since the Diamond 
Head Master Plan was prepared, the number of 
visitors to Diamond Head State Monument 
(DHSM) has increased significantly (from an 
estimated 41,000 visitors in 1980-1981 to an 
estimated 800,000 visitors in 1996-1997).  In 
May 2000, State Parks started collecting park 
entry fees.  The revenues and visitor counts from 
the first year (May 2000 to April 2001) suggest 
that the number of visitors who disembark from 
their vehicles, use the park facilities, and hike 
the trail is probably closer to 600,000 a year.  
Buses drive through the park, but most do not 
have their passengers disembark because they do 
not want to pay an entry fee.  State Parks 
estimates that this type of drive-through 
visitation represents another 200,000 visitors per 
year to Diamond Head.  In preparing the EIS for 

the current Master Plan Update, a number of 
tour companies were interviewed.  The great 
majority of interviewees agreed the major tour 
companies will simply skip Diamond Head if:  
(1) outside parking (eventually all visitor 
parking will be relocated to the Cannon Club) 
makes it impossible to see Diamond Head 
quickly as part of a multi-destination tour; and 
(2) any commercial vehicle fee or other cost is 
imposed (unless a major change has occurred in 
the current budget-conscious Oÿahu market).  As 
a result, the relocation of parking to the outside 
of the crater and the collection of park entry fees 
may actually reduce the number of visitors 
(primarily those coming on group sightseeing 
tours) to the crater. 
 
Despite this large number of visitors, 
interpretive facilities and devices have been 
limited to signs, brochures, and a small 
interpretive shelter.  In 1998, the Division of 
State Parks prepared the “Interim Interpretive 
Plan, Diamond Head State Monument” (Yent 
1998).  The objectives of this plan were “to 
inventory the resources in and around the park 
area, identify the interpretive themes, evaluate 
both the interpretive potential and sensitivity of 
the resources, and develop an interpretive 
program that outlines the most effective 
interpretive techniques for interpreting the 
themes while maintaining the preferred visitor 
pattern.”  The plan was referred to as “an interim 
plan because the devices being proposed are 
intended to provide interpretive services in the 
interim while a visitor center is planned, 
designed, and constructed” (Yent 1998).  Since 
the publication of the Interim Interpretive Plan, 
many of the recommendations for the 
interpretive program have been or are currently 
being implemented. 
 
The proposed Visitor/Interpretive Center is 
envisioned as just one component of a long 
range Interpretive Plan for the Diamond Head 
State Monument.  The updated Master Plan 
continues this effort by proposing not just an 
interpretive center, but also a variety of outdoor 
recreational experiences that make the crater 
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more accessible and expands upon the single, 
steep hiking trail to Lëÿahi Summit, which is 
currently available. 

9.1.2 Visitor Expectations, Interests, 
and Needs 

 
Planning for visitors includes identifying the 
audience, considering motivations and 
expectations, and projecting and predicting 
trends.  Visitors are individuals, but describing 
major visitor groups yields potentially useful 
approximations and allows planners to better 
identify and serve primary audiences.  A 
demographic study is probably the most 
important visitor study that can be done in 
planning for the VIC, and is particularly useful if 
carried out at regular intervals.  
 
Information a demographic study can provide 
includes: 
 
1. Who is currently visiting the park and 

extrapolate who would be visiting a 
visitor/interpretive center, allowing 
educational, audience development, 
marketing, and fund-raising messages to be 
accurately targeted. 

2. What visitors expect from a visit to a 
visitor/interpretive center, educationally and 
in terms of facilities and services. 

3. How visitors plan their visits and whether a 
visitor/interpretive center would be seen as 
part of a sightseeing tour or if it would 
attract “serious” visitors. 

4. Changing trends in the audience and/or 
visitor expectations. 

5. How to best plan permanent exhibitions or 
special programs to meet visitor’s needs. 

6. Areas of support within the community 
(schools, environmental organizations, eco-
tourism companies, etc.). 

7. Identify special audience needs (ADA, 
schools, language barriers, etc.). 

 
To ensure that the long-term interpretive 
program for Diamond Head is designed to fit the 
needs of visitors, a survey was conducted in 
May of 2001 (Appendix B).  The purpose of the 
survey was to collect demographic information 
along with visitor interests with regard to the 
monument and their opinions on the park and 

information presented.  Once again, it should be 
noted that to ensure the continued relevancy of 
an interpretive program, surveys should be 
conducted periodically to monitor changes in 
visitors’ interests. 
 
The survey confirmed that visitors are primarily 
looking for an outdoor recreational experience.  
Since an interpretive/educational experience 
within a building is secondary, it is important to 
understand the role of a VIC in the overall 
interpretive program. 
 
Through analysis of the survey findings and 
comparison with previous surveys conducted at 
Diamond Head, trends were identified to help 
guide the planning process. The survey results 
confirmed that the majority of park users are 
non-residents, first-time visitors, and are coming 
primarily to see the view (PBR 2001, Yent 1998, 
UH 2001).  This information is important in 
several different areas of visitor center planning.  
For example, considering that the majority of 
visitors are first-time visitors, it is more 
acceptable for Diamond Head’s interpretive 
program to have a higher number of static, or 
non-changing, displays than a destination that 
receives a higher percentage of repeat visitors. 
Knowing that most park users are first-time 
visitors to Hawaiÿi and the park indicates the 
need for background information on Hawaiÿi’s 
natural and cultural history as part of the 
interpretation.   
 
Understanding that the view from the summit is 
the number one attraction raises many issues.  
An overall interpretive program might address 
this by enlarging the lookout viewing area or 
adding other more easily accessed trails.  
Beyond dealing with the large number of people 
trying to access the lookout however, it becomes 
important for a VIC to address the fact that not 
all park users are able to reach the summit, due 
to time or physical constraints.  A VIC might 
address this issue by offering photographs or 
video footage of the hike and views from the 
summit of Lëÿahi.  It may also offer more in-
depth information about the crater and its history 
through exhibits, so that those unable to hike to 
the lookout could learn about the crater and 
experience it to some degree. This alternate 
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experience could also provide compliance with 
the Americans with Disabilities Act. 
 
Survey results also indicate that most people 
spend less than two hours at the park.  This 
would seem to indicate that most people are 
hiking the trail and spending little other time at 
the park.  A VIC could promote other visitor 
activities, such as more in-depth information 
displays, more seating and picnic areas, and 
other recreational opportunities within the crater.  
However, a longer visitor stay may require 
additional parking, amenities, infrastructure, 
and/or access.   
 
The large number of Japanese visitors 
(approximately 40 percent) to DHSM indicates a 
need for VIC information to be presented in both 
English and Japanese.  This practice has already 
been started in the park, with monument 
brochures and select sign text currently available 
in both languages.  
 

 
Demographic information gained from the 
survey shows a relatively normal distribution of 
visitors by age categories, with the majority of 
visitors between the ages of 26 and 35.  While 
there is a drop-off in the number of visitors 
under the age of 19, this can be partially 
attributed to a reluctance of families with 
children to take the time to complete a survey.  
While age distribution should be taken into 
consideration in VIC design, a Center should 
still be able to offer exhibits to cater to all 
visitors of as wide an age group as possible.  The 
VIC is also likely to attract educational groups 
from nearby schools, which would further 
support the inclusion of exhibits understandable 
to younger visitors.  

 
The survey also indicated that most people are 
gaining their information about the park from 
“word of mouth” and then “books/brochures.”  
This would suggest that many people are 
visiting the monument with the intent of hiking, 
but with little background knowledge of the site 
or trail conditions.  The majority of visitors 
surveyed also claimed they would be interested 
in learning more about the historical, geological, 
and flora/fauna aspects of the crater.  While the 
focus of interpretive exhibits should be 
outdoors, a VIC is the logical place to 
supplement that information and provide an 
orientation to the park and the recreational 
opportunities.  Informing visitors on park safety 
and respect for the crater resources as they enter 
the park and combining that with signs at 
lookouts or on trails can enhance the visitor’s 
experience and assist with resource 
management.  Also, as visitors are given more 
exposure to the importance of the monument, 
they are more likely to have feelings of 
ownership or responsibility towards Diamond 
Head State Monument and its stewardship 
(preservation).  

9.1.3 Goals and Objectives 
 
According to the State’s Diamond Head Interim 
Interpretive Plan, “The stated goal in the 
designation of Diamond Head as a State 
Monument is the preservation of this significant 
landmark.  This goal includes preservation of 
historical values, maintenance of the open view 
corridors to the crater from the exterior, and 
opportunities for recreational activities.  
Consequently, the development of interpretive 
facilities and programs at Diamond Head should 
be sensitive to the scenic values, the natural 
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landscape, and the historic character of the 
crater.” 
 
To accomplish this overall goal, an interpretive 
plan also needs to focus on developing specific 
objectives.  For Diamond Head, the objectives 
are: 
 
• All visitors will be able to easily find all of 

the park’s facilities upon entering the park 
property.  

 
• The majority of the visitors will follow 

instructions and not damage the park and its 
resources after interacting with interpretive 
programs and learning respect for the 
sensitive environment and unique resources 
at DHSM.   

 
• The majority of visitors will be prepared for 

the hike to the summit with appropriate gear 
and good time management, leading to 
better visitor safety and recreational 
planning.  

 
• After attending park interpretive programs, 

the majority of visitors will know that 
Diamond Head is the result of the island’s 
volcanic history and is shaped by eruption, 
erosion, and weathering.  

 
• The majority of visitors will understand how 

the historical efforts of the U.S. to prepare 
for coastal defense have altered the crater, 
starting in the late 1800s. 
 

Within the context of the goals and objectives 
for the Diamond Head interpretive program, the 
goals for the VIC are: 
 
• To provide visitors to DHSM with an 

orientation to the crater such that they can 
plan a visit that meets their interests and 
expectations.  Orientation includes the 
layout of facilities, the range of visitor 
opportunities available, and a recommended 
visitation pattern.  Orientation can be 
provided by staff, videos, signs, and 
handouts. 
 

• To stimulate visitor interest about the natural 
and cultural resources that will result in a 

level of visitor understanding and awareness 
that translates into visitor behavior that 
protects and preserves the resources of the 
crater.  These would include issues of 
resource management such as staying on the 
trails and reducing the impacts of erosion.  
Understanding and awareness can be 
stimulated by exhibits, guided tours, and 
discussions with park staff. 
 

• To provide basic visitor amenities and 
services that meet visitor needs and 
expectations.  This would include such 
elements as restrooms, refreshments, and a 
gift shop, as well as alternative experiences 
for those who physically cannot or do not 
have the time to hike to the summit.  (A 
copy of DLNR’s ADA Self-Evaluation and 
Transition Plan is available online at 
http://www.state.hi.us/dlnr/ADA/ADA-
Act1990-pdf.htm.)  

9.1.4 Purpose of the Visitor/Interpretive 
Center 

 
The VIC is envisioned to be the first major stop 
for visitors to the inside of the crater.  In fact, for 
those visitors with limited time and/or physical 
limitations, the VIC may be their only stop 
within the crater.  Therefore, the VIC will serve 
the following purposes: 
 
• Provide an orientation to the crater and park 

(often visitors do not realize that they are in 
the crater). 
 

• Promote visitor safety (provide visitors with 
more information before hiking). 
 

• Heighten awareness about Hawaiÿi’s unique 
resources (promote preservation). 
 

• Provide information on recreational 
opportunities (so visitors can better plan 
their park visit). 
 

• Provide needed and desired visitor services 
(restrooms, a gift shop, and refreshments, 
especially water). 
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9.1.5 Visitor/Interpretive Center 
Parameters 

 
As stated in the Section 9.1.1, the crater itself 
should be viewed as the resource, the classroom, 
and the interpretive center.  Therefore, an actual 
interpretive center building needs to be 
especially sensitive to its siting within the crater, 
and to its contextual relationship to the overall 
interpretive program of the Diamond Head State 
Monument. 

Site Location 

The proposed site for the DHSM VIC is 
identified in Section 8.6; the Diamond Head 
Citizens’ Advisory Committee (CAC) only 
reached consensus on the location of this site 
after a long, exhaustive review process.  After 
reviewing four sites within the crater (a site 
outside of the crater was rejected), it was agreed 
that the proposed VIC should be located 
between the two tunnel entrances inside the 
crater near Battery Birkhimer.  It was also 
agreed that the VIC would be designed to be 
compatible with the site and blend into the crater 
surroundings, minimizing the physical and 
visual impact on the crater.  The proposed 
structure should be designed to reveal the 
panoramic outdoor scene for interpretive 
purposes, and the center should be one-story, 
above grade (except where below grade 
basements may be required).  There will be 
plentiful outdoor spaces around and between the 
parts of the facility for gathering, queuing, and 
outdoor interpretive displays.  Access to the VIC 
would require a new road from the Kähala 
Tunnel.  The existing service road to Birkhimer 
EOC would not be used to access the VIC. 
 
As shown on a base map of the crater (Figure 
26), the proposed VIC is sited below Battery 
Birkhimer in the area currently occupied by a 
parking lot and a road connecting Kähala Tunnel 
and the National Guard facilities. The location 
of the VIC, nestled below the northeastern wall 
within the crater, allows for the design of the 
facility to be oriented on an axis toward Lëÿahi 
Summit.  The finish floor elevation of the VIC is 
shown at an elevation of approximately 230 feet.  

Site Access 

Since the VIC would be sited over the existing 
access road (and parking lot) to the former FAA 
and the National Guard facilities, a new road 
separate from the restricted access to Birkhimer 
EOC is proposed.  From the new road, service 
access to the center would be possible.  It is 
proposed that after the VIC is in place, the 
existing road to the existing parking lot, comfort 
station and trailhead be closed.  Traffic would 
instead be directed to a new 80-stall parking lot 
that would also include a drop-off, four 
accessible parking stalls, and five bus-sized 
stalls (Figure 27).  New signage and trails would 
lead visitors from the VIC to connecting trails 
into the crater and to the summit trailhead.  To 
provide access to the National Guard facilities, it 
is proposed that the new road be extended 
beyond the VIC. 
 
Eventually, private vehicular access and parking 
will be relocated from the interior of the crater to 
the exterior of the crater, and public access to 
the crater will be limited to walking and/or via 
people mover.  Until that entrance is open, 
visitors would still enter the crater through the 
Kähala Tunnel, with the VIC being the first 
facility they encounter.  During this interim 
phase, entrance fees would be collected at the 
tunnel entrance, with directional signage located 
to encourage visitors to explore the VIC. 
 
In the long term, when future vehicular access to 
the interior of the crater is limited and a small, 
motorized “people mover” system is established 
(offered as an alternative to walking into the 
crater), the new road would be an important 
section of an interior crater loop road.  With 
parking limited to the exterior of the crater 
(primarily at the Cannon Club), visitors 
boarding the people mover would enter the 
crater through Kapahulu Tunnel and would stop 
at the proposed VIC.  The site plan for the 
Center shows a drop off for the people mover.  
The people mover would continue on the 
proposed loop road that would encircle the 
interior of the crater (Figure 26). 



Diamond Head State Monument Master Plan Update 
 

 102 
 

Space Program 

To meet the Goals and Objectives (Section 
9.1.3) and Purpose (Section 9.1.4), the VIC 
should be designed to provide the following 
types of functions: 
 

• Interpretation (including orientation and 
safety); 

• Restrooms; 
• Refreshments; and 
• Souvenirs/Gifts. 

 
To accommodate these functions and anticipated 
visitation levels, along with providing for the 
daily operation of the VIC, CDS International, 
the conceptual design architect, developed the 
following preliminary Space Program based on a 
given size limitation of 10,000 square feet (SF) 
for the initial phase, with another 5,000 SF for 
any future expansion.  
 
The Governor, in response to Diamond Head 
CAC concerns, set this size limitation in 1998.  
Since that time, the Diamond Head CAC 
reviewed and approved revised schematic plans, 
which include modifications made with input 
from State Parks.  The modifications provide for 
an outdoor lobby/reception area and a larger gift 
shop.  In addition, half of the future expansion 
space was specifically designated for an 
auditorium facility. 
 

The movement of visitors through the VIC can 
be envisioned based on the Proposed Site Plan 
(Figure 27).  From the drop off, visitors would 
proceed through a trellis entry leading to an 
outdoor lobby reception area as part of the 
covered walkway system.  From this node, direct 
access would be available to the office/gift shop 
building to the right and the main exhibit 
building to the left.  An auditorium facility is 
planned to the left of the main exhibit building.  
Restrooms and food service (vending type 
concession) would be available across an open 
plaza, along with a future building site if 
expansion of exhibits is required.  This main 
plaza and viewing lanai would offer 
unobstructed views of the summit of the crater 
(Figure 28). 
 
The Reception/Lobby is envisioned as a covered 
outdoor pavilion with a staffed counter for the 
distribution of visitor information.  Here visitors 
can get an overview of the key features of the 
Monument, especially a sense of being in the 
interior of the crater.  From this overview, 
visitors can design their own “itinerary” of what 
to do within the crater.  This overview would 
also include information that will ensure visitor 
safety and rules on proper conduct within the 
crater.  The Entry Pavilion will provide a shaded 
area for visitors to gather or wait while others 
are visiting the VIC exhibits and/or the crater. 
 

 
 
 

PRELIMINARY SPACE ALLOCATION (1998) 
 
Space Name Function Served SF 
Reception/Lobby Orientation, Visitor Information 600 
Exhibits Interpretation 7,600 
Restrooms Restrooms 1,000 
Vending Machines, Drinking Fountain, 

Public Phone 
Refreshments 200 

Gift Shop, Storage Souvenirs/Gifts 200 
Business Office Operations 300  
Secretary Operations 100 
 Total SF: 10,000 
 Future Expansion 5,000 
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The Main Exhibit Building is intended to 
complement the overall interpretive program for 
the Diamond Head State Monument, which 
includes the crater itself, outdoor signage, 
brochures, etc.  The exhibits should not be 
designed to duplicate the natural park setting, 
but to share the story of the crater through 
graphics, models, and hands-on activities.  The 
exhibits could include more detailed information 
about orientation within the Monument and 
safety considerations. 
 
Initially, approximately 5,000 square feet was 
planned for future expansion of the VIC in 
anticipation of the need for additional exhibit 
space.  State Parks believes that at least half of 
the planned expansion space should be set aside 
for an auditorium.  The Auditorium is 
envisioned as a key component of the DHSM 
Interpretive Program, and an especially 
important facility for making the DHSM more 
accessible to those who have difficulty hiking or 
those without the time to undertake a hike.  The 
Auditorium will showcase an audio-visual 
program that will tell the story of Diamond Head 
and help visitors with orientation when viewing 
and exploring the crater.  As a sheltered and air-

conditioned venue, the Auditorium also provides 
an alternate location for longer interpretive 
programs or special presentations should 
inclement weather hamper the use of the exterior 
gathering spaces included in the VIC. 
 
Since the crater is relatively dry and hot, there is 
a need to provide refreshments for visitors.  This 
need is proposed to be satisfied with drinking 
fountains and vending machines located near the 
restroom facilities.   
 
The Gift Shop, with educational and souvenir 
items, would be located adjacent to the Office 
for efficiency with staffing, air-conditioning, and 
security concerns. 
 
The clustering of small buildings to make up the 
VIC facility provides for all the necessary 
functions while addressing the Diamond Head 
CAC concerns of minimizing the physical and 
visual impact on the crater.  The proposed 
schematic plans for these buildings, which were 
developed from the initial conceptual layout, 
include the following interior spaces. 
 

 
 
 

ADJUSTED SPACE ALLOCATION (2002) 
 

Building / Space NSF  Building / Space NSF 
Main Exhibit Building 7,840  Restrooms 1,190 
   Exhibit Area 6,835      Women  460  
   Kids’ Zone 475      Men  420  
   Storage  530      Custodial Closet 50  
      Refreshment Area 260  
Office / Gift Shop 1,490  Auditorium 2,150 
   Office  360      Lobby 460  
   Restroom 50      Audience 1,180  
   Gift Shop 860      Stage  310  
   Storage 130      Presentation Storage 100  
   Mech./Elec./Tele. 90      Mech./Elec./Tele. 100  
 

Total Net SF: 
 
12,670 
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9.2 SCHEMATIC ARCHITECTURE 
 
As previously noted, having separate functions 
housed in different structures reduces the scale 
of the VIC and the open space design promotes 
the panoramic outdoor views of the crater for 
interpretive purposes.  The exterior design and 
building materials of the structures, set by the 
conceptual design architect, are both simplistic 
and bold, and are well suited for the crater 
location.  The interior architecture should 
complement this setting, while meeting the 
specific needs of the functions housed within 
each structure.  

9.2.1 Architectural Character 
 
The architecture of the VIC needs to be sensitive 
to the history and environment of the Diamond 
Head State Monument.  In response to these 
needs and the stated functions of the Center, 
CDS International designed building forms that 
relate to a Hawaiian sense of place. (For exterior 
elevations see Figures 29A-29D.) 

Roof Form 

The proposed roof form provides the main 
unifying element throughout the one-story 
structures.  The square floor plans of the smaller 
buildings lend themselves to pyramidal roof 
forms, and all the roofs would have matching 
slopes of approximately 2.5:1.  Given that the 
height limit of the City and County of 
Honolulu’s Diamond Head Special District is set 
at zero (0) feet, any structure would exceed the 
limit; and while the existing buildings within the 
crater have flat, industrial type roofs, the 
proposed sloping roofs with wide overhangs 
provide a more Hawaiian style architecture.  
Rather than mimicking the historic military 
structures of the crater, the VIC should create its 
own image, relating more to the natural history 
and climate of the crater.  The deep overhangs 
would provide shade for visitors while 
enhancing the indoor-outdoor quality of the 
VIC.   
 
Exterior Building Materials 

The indoor / outdoor connection important to the 
interpretive nature of the crater, would be 

emphasized with floor to ceiling glass on walls 
looking out into the crater.  The glass areas 
could be framed with dark bronze aluminum 
rails and mullions that would withstand the 
climate better than wood detailing.  Oversized 
lava rock pillars are envisioned at the corners of 
the buildings to emphasize their pavilion-like 
qualities as well as provide an interpretive 
connection with the crater.  Matching dark 
bronze aluminum louvers and accessories would 
complete the easily maintained, long lasting 
exterior surfaces of the buildings. 

9.2.2 Building Design 
 
Working with State Parks, PBR Hawaii 
developed schematic floor plans for each 
proposed building.  The focus was on meeting 
the goals and objectives of the VIC and 
providing low maintenance, long-lasting 
finishes. 

Entry / Lobby Pavilion 

The main entry will lead through a trellised 
walkway directly into a covered pavilion (Figure 
27).  This pavilion will be a focal point of the 
covered walkway system linking the facilities of 
the VIC.  An information counter will be located 
here, directly in line with the entry.  This 
circular counter will provide a location for 
distribution of printed materials and for one-on-
one interaction with a knowledgeable guide.  
Although under the roof of the pavilion, this 
counter will need to be made of durable 
materials and able to withstand the elements.  
The base should match the exterior finish of the 
building walls, and the countertop should 
provide a smooth surface for writing, leaning 
and interacting.  Under the counter, cabinets 
would store printed maps, educational material, 
and information on the different opportunities 
available within DHSM.  The flooring of the 
entry pavilion, and throughout the covered 
walkway system, should be a durable concrete 
with an upgraded non-skid finish.  The ceiling of 
the walkways and pavilion should be an exterior 
finish system to cover wiring for electrical and 
telecommunication needs.  
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Office / Gift Shop 

The building to the right of the entry houses the 
gift shop and business office for the VIC.  The 
daily operational management of the VIC may 
require a director and secretary.  The entry and 
information booth would be visible from the 
office.  The gift shop faces the viewing lanai and 
there is a covered walkway from the entry 
pavilion.  Floor to ceiling glass would allow for 
views out to the crater and also allow for 
displays of items within the shop.  In order to 
allow the gift shop to be staffed by a single 
person, a u-shaped cashier counter would be 
located for complete visual control.  The staff 
would have access to a storage room directly 
behind the counter.  Completing the spaces in 
the building are a singular restroom for use by 
the staff and a mechanical room for air 
conditioning, electrical and telecommunication 
equipment (Figure 30A). 

Main Exhibit Building 

The major exhibit building is located to the east 
of the main plaza and has floor to ceiling glass 
along its western walls in order to take 
advantage of the summit views and to provide a 
connection to the natural environment of the 
crater.  The building will be air-conditioned and 
include many features of the interpretation 
program (see Section 9.3.2 Indoor Interpretive 
Exhibits).  The interior finishes will be durable 
and low maintenance, such as quarry tile 
flooring and upgraded hardware.  The building 
will include special ceiling treatments to 
complement the interpretive exhibits within.  A 
large storage room and double door service 
entrance are included for the maintenance of the 
building and its exhibits.  Doors to this building 
were located, as shown on the plan, to encourage 
visitors to view both the indoor and outdoor 
exhibits (Figure 30B). 

Restrooms / Refreshment 

The restroom building is located opposite the 
gift shop building, both of which frame the view 
of Lëÿahi summit from the main plaza and 
exhibit building.  The restrooms would be scaled 
to handle maximum crowds and still conform to 
the overall water and sewer capacity limitations 
within the crater.  In addition to providing 

necessary toilet facilities and a custodial closet, 
this building has space for drinking fountains 
and vending machines or a small food service 
counter.  The exterior walls of this building 
would need to be solid, preferably lava rock to 
match the pillars of the other, more transparent, 
buildings; while the interior finishes would need 
to be durable, water-resistant, and low 
maintenance.  Overhead roll down screens could 
be included to secure the food service or 
vending area, while allowing full time access to 
the drinking fountains (Figure 30C). 

Auditorium 

The auditorium would provide an air-
conditioned space for approximately 150 people.  
It is envisioned to have a large screen and small 
stage area with bench seating for the audience.   
A carpeted floor and acoustical ceiling treatment 
would be provided for the auditorium. The wall 
between the auditorium and the lobby waiting 
area would provide acoustic separation and 
allow space for interpretive themes (such as 
historic Diamond Head photos). The west facing 
exterior walls would be glass to maximize views 
and provide visual security into the lobby.  A 
storage room and 
mechanical/electrical/telecommunications room 
would also be included in this building (Figure 
30D). 

9.2.3 Other Design Considerations 
 
One of the stated goals of the VIC is to offer an 
experience for visitors who may not be 
physically able to climb to the summit or 
explore the crater in depth.  Therefore, the VIC 
provides both indoor and outdoor exhibits along 
with features such as viewscopes on the viewing 
lanai.  The overall design of the VIC would be 
barrier-free, including wheelchair access to all 
facilities, assistive technologies where required, 
and an accessible ramp from the viewing lanai 
down to the start of crater trails below the 
facility (Figure 31). 
 
The security of the VIC was taken into 
consideration during the conceptual design 
phase, and an enclosing fence is shown.  
Although the crater is to be closed at night, this 
fence, with accompanying gates and screen 
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walls, would provide a physical barrier from 
“after hours” intruders.  This enclosing element 
also allows for the buildings themselves to be 
very open to the courtyard – for easy visitor flow 
and to remind all that the crater itself is the 
monument.  
 
Final design of the facility should consider 
energy-efficient features, such as those facilities 
at Zion Canyon Visitor and Transportation 
Center in Springdale, Utah.  Energy-efficient 
features could include a photovoltaic system, 
maximum day lighting, high-efficiency air 
conditioning units/chillers, natural ventilation, 
optimized overhangs, high-efficiency glazing 
and insulated roofs to reduce cooling loads, and 
energy-efficient lighting.  Other elements that 
should be incorporated in the design are water-
efficient fixtures and green or recycled building 
materials.  Recycling receptacles should be 
located near the refreshment area. 
 
 

9.3 INTERPRETIVE EXHIBIT PLANS 
 
Many people visit Diamond Head to experience 
a volcanic crater, to hike to Lëÿahi Summit, and 
to take in the panoramic views from the summit.  
According to State Parks, these aspects of 
Diamond Head draw an estimated 800,000 
visitors a year to the crater. With a growing 
number of visitors, the potential for visitors to 
adversely impact the crater’s geological, 
biological, and historical resources increases.  
Therefore, the interpretive plan needs to focus 
on awareness and appreciation of the natural and 
cultural history of the crater. 

9.3.1 Interpretive Themes 
 
In the Interim Interpretive Plan, State Parks 
identified five major categories of interpretive 
themes. The categories are: Geological, 
Biological, Cultural (Hawaiian Pre-Contact), 
Cultural (Post-Contact), and Scenic.  The themes 
are summarized below: 
 
I.   Geological Themes 
 
1) Lëÿahi illustrates one phase of volcanic 

activity that created the island of Oÿahu and 
its topographic features. 

2) Lëÿahi represents a typical tuff cone shaped 
by erosional forces. 

 
II.   Biological Themes 
 
1) The plants and animals found in Lëÿahi have 

adapted to a dry, semi-arid climate. 
2) The wetland environment on the crater floor 

is an exception to the dry, arid environment 
of much of the crater. 

3) There are a few remnants of the native 
ecosystem at Lëÿahi that consist of rare and 
endangered plant species. 

4) The plant community that dominates Lëÿahi 
crater today consists of recent, alien, 
introduced species. 

5) As with the flora, the fauna of Lëÿahi 
reflects the loss of the native species and 
replacement by alien species. 

 
III.   Cultural Themes: Pre-Contact 
 
1) The name Lëÿahi has two translations that 

may be clues to the cultural importance of 
the site. 

2) The prominent seaward peak of Lëÿahi 
provided panoramic views of southeast 
Oÿahu and was also a navigational 
landmark, visible from sea. 

3) The presence of numerous heiau on the 
outer slopes of Lëÿahi suggests that the 
crater may have been linked to the religious 
significance of the area. 

4) Besides being a royal center, Waikïkï was an 
important site for many of the battles on 
Oÿahu. 
 

IV.   Cultural Themes: Post-Contact 
 

1) Lëÿahi played a critical role in the defense of 
Oÿahu’s shoreline during the 20th century 
because of its strategic location. 

2) Construction in a volcanic crater required 
innovative engineering and construction 
techniques.  
 

V.   Scenic Themes 
 

1) Lëÿahi serves as a backdrop to Waikïkï. 
2) The panoramic views of Oÿahu’s south 

shoreline are the basis for the military 
importance of Diamond Head. 
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3) From the summit of Lëÿahi, the panoramic 
view encompasses the crater landform and a 
number of the landmarks that illustrate the 
geological history of Oÿahu. 

 
These themes are reflected in the outdoor exhibit 
panels that were installed at the interpretive 
shelter and trailhead in 1999.  In addition to 
developing these themes for the exhibits within 
the VIC, the interpretive program will include a 
series of outdoor exhibits located throughout the 
monument, as the crater itself is the main 
attraction.  It is envisioned that the VIC will 
serve as an anchor to the entire interpretive 
experience of DHSM, especially for those with 
limited time or for those unable to hike to the 
summit of Lëÿahi. 
 
The interpretive programming for DHSM should 
be formulated to appeal to a wide range of 
lifestyles, ages, abilities, and to both visitors and 
residents.  Taking into consideration the general 
market characteristics of audiences to 
interpretive facilities, it is envisioned that the 
“permanent” interpretive program for DHSM 
should include a variety of experiences and 
exhibits, both outdoor and indoor.  Obviously 
outdoor experiences will make up the majority 
of the programming, since the primary attraction 
of the park is the “novelty” of being inside a 
crater, and the view offered from the lookout.  

9.3.2 Indoor Interpretive Exhibits 
(Main Exhibit Building) 

 
The proposed layout for the main exhibit 
building of the VIC is based on integrating the 
interpretive themes summarized above into a 
unique presentation on the overall story of 
Diamond Head.  State Parks evaluated each 
theme for the amount of information available 
and its significance to the natural and cultural 
factors affecting the crater’s landscape over 
time.  It was felt that the stories of Waikïkï and 
aspects of the military use of the crater are better 
told elsewhere, and the main focus of the VIC 
should be the stories of geology and natural 
history, with the cultural and military history 
woven in.   
 
Figure 32 shows how the presentation would 
place the geological and human events of 

Diamond Head within a timeline of Hawaiian 
and world history.  This timeline format could 
be emphasized with a “Time Line Band” 
running at a height of 5’-6” to 7’ along the solid 
north and west walls.  This band could have 
dates and graphics of what else was going on in 
the world during the time periods emphasized in 
the exhibits below.  These exhibits would 
include wall graphics such as historic photos, 
original artwork, and cross-sectional models 
mounted on the wall from a height of about 3’ 
up to the Time Line Band.  Below these exhibits 
would be transparent display cases with actual 
artifacts and replicas from the various time 
periods.  The display cases would need to be 
built to match the actual exhibits to be housed 
within them.  The table on the following page 
provides an overview of suggested themes and 
elements for each of the different time divisions 
and the respective panel locations shown in 
Figure 32. 
 
Freestanding 3-D models and computer stations 
will be spaced throughout the Main Exhibit 
Building complementing the timeline 
presentation.  As noted in the above table, the 3-
D model at the beginning of the timeline would 
show what Oÿahu looked like before Hawaiians 
settled on the island, the model near the 
Hawaiian historical period would show what 
Lëÿahi and Waikïkï looked like at the peak of 
Hawaiian civilization, and the third model near 
the military timeline would show the various 
forts and military facilities and how they related 
to one another.  The computer stations would 
provide a variety of interactive learning 
activities and displays such as videos, 
computerized animation and modeling, and 
games that can be changed and updated over 
time.  In addition, the computer stations could be 
used to show live video feeds from cameras 
placed throughout the crater so that those unable 
to hike the trails can see what the views are like 
in real time. The computer stations could also be 
used to link to other related facilities such as the 
Hawaiÿi Volcanoes National Park on the Island 
of Hawaiÿi or they could show live geologic 
monitoring of Lëÿahi itself. 
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PROPOSED TIMELINE PRESENTATION 

TIME THEME ELEMENTS 

(Panel 2) Geology Introduction - types of volcanoes, land formation 

2.5 million years 
ago (Panel 3) 

Oÿahu took form with the eruption of 2 
volcanoes and subsequent erosion. 

- eruption graphics 
- 3D model of Oÿahu with volcanic 
sites 

300,000 years 
ago (Panel 4) 

Diamond Head crater was created on a 
brief, explosive eruption late in the 
geological history of Oÿahu. 
 

- graphics of eruption (cross-section) 
- story of Pele 
- soil column 
- computer station with volcanic  
  simulations 
- counter display of different volcanic 
  eruptions / lava / composition 

100,000 years 
ago (Panel 4) 

The crater was shaped by erosional 
forces (wind, rain, surf). 

- graphic of erosion (loss to summit) 
- changing sea level 

2,500 years ago 
(Panel 5) 

Hawaiian plants and animals entered 
the crater, creating a dryland forest 
centered around a lake. 

- rendering of wetland environment 
- renderings of native birds 
- renderings of key plants 
- impact of climate – rain pattern 

A.D. 800 
(Panel 6) 

Hawaiians settled Waikïkï and created 
a thriving coastal settlement based on 
taro cultivation and marine 
exploitation. 

- concept of ahupuaÿa 
- wetland of Waikïkï 
- use of crater 

A.D. 1400 
(Panel 6) 

The abundance of Waikïkï attracted the 
aliÿi who lived, ruled, and worshipped 
here. 

- rendering of Waikïkï as royal center 
-3D model of crater & Waikïkï  
 showing locations of heiau and 
  cultural sites 

A.D. 1880 
(Panel 7) 

With the event of Western Contact, 
Diamond Head took on new importance 
for its panoramic views.   

-importance of Honolulu and Waikïkï 
 in exploration and trade (anchorages) 
-story of Diamond Head Charlie 

A.D. 1900 
(Panels 8, 9) 

Diamond Head figured prominently in 
the military’s coastal defense of Oÿahu. 
 

- 3D model of crater, Fort Ruger to Fort  
  DeRussy with interactive element  
  (triangulation, coastal defense  
  network) 
- cut-away of fire control station 
- life of men who served at Fort Ruger  
  (photos, oral histories) 

1970s 
(Panel 10) 

While still largely a military 
reservation, the public was allowed to 
enter the crater. 

- park use (trail) 
- Crater festivals 
- Hawaiÿi National Guard story 

Present 
(Panel 10) 

Bringing the crater back to its natural 
state. 

- Plans for restoration of natural  
  environment 
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Visitors would enter the Main Exhibit Building 
from the northwest corner where they would be 
greeted by a freestanding graphic display board, 
or an interactive computer exhibit modeled on 
“Diamond Head Charlie,” where the ten most 
frequently asked questions could be answered.  
From this point the timeline would serve as a 
directional tool, leading the visitors throughout 
the building.  Seating opportunities would be 
provided for quiet observation and resting, at 
different locations in the building.   
 
A “Kid’s Zone,” is envisioned for the southeast 
corner of the building, allowing for visual 
supervision but with a certain amount of 
acoustical separation.  This area could contain 
interactive displays and exhibits geared 
specifically for children such as stamps, books 
and computers.  The area by the windows in the 
southwest corner is envisioned to be a 3-D 
exhibit focusing on “Life in the Crater Today.”  
This exhibit could highlight the changes in the 
environment as a result of climate and 
introduced flora and fauna (birds, mongoose, 
kiawe, koa haole).   
 
The west walls of the building would be glass, to 
keep the focus on the natural setting throughout 
the exhibit.  A freestanding curved wall could be 
centered in front of the west wall facing the 
main plaza.  The concave side of this wall, 
facing the main plaza, would be a panoramic or 
oblique aerial photograph of Diamond Head 
with the words “Welcome to Lëÿahi.”  The 
interior side of this curved wall could be 
dedicated for wall graphics and display cases 
focusing on the many uses of the world famous 
name and logo of “Diamond Head.”   
 
As previously noted, the Auditorium is 
envisioned as a key component of DHSM 
Interpretive program, and an especially 
important facility for making the DHSM more 
accessible to those who would have difficulties 
hiking or those without the time to undertake a 
hike. The Auditorium would provide air-
conditioned space for approximately 150 people, 
easily accommodating school groups.  The 
Auditorium will showcase an audio-visual 
program that will tell the story of Diamond Head 
and help visitors with orientation when viewing 
and exploring the crater.  The wall between the 

auditorium and the lobby waiting area would 
allow space for interpretive themes  (such as 
historic photos of Diamond Head).  The west 
facing exterior walls would be glass to maximize 
views.   

9.3.3 Outdoor Interpretive Exhibits 
(within the VIC) 

 
As shown on the Annotated Facility Site Plan 
(Figure 31), outdoor exhibit areas within the 
VIC could contain some large “hands-on” 
exhibits that would relate to the geological 
formation and military history of the crater.  
These exhibits could include the following:   
 
• 3-D Scale Model of Diamond Head Crater: 

built of weatherproof material and located in 
the center of the Viewing Lanai, this model 
would help visitors to orient themselves 
before venturing further into the crater. 
 

• Wall of Tuff: this vertical exhibit would 
include layers of volcanic ash, rubble and 
coral as deposited in the crater during the 
eruption.  It would be a touch and feel 
exhibit including an area to determine “how 
tough is tuff” (fingernail tests of tuff). 
 

• Winch: this scale model could be a 
functioning replica of the type of winch used 
to build and supply the Fire Control Station 
at Lëÿahi summit.  This model could be 
interactive. 
 

• Railroad Track with Cart: this movable 
device on a portion of track would provide 
the opportunity to experience the effort 
required to push supplies and equipment that 
were used to build the structures within the 
crater. 
 

• Mortar: a reproduction of a full-size mortar 
as used at Battery Harlow could provide 
hands-on history lessons and photo 
opportunities. 
 

• Viewing Scopes: located at the western edge 
of the viewing lanai, at least two (at 
different heights for accessibility) and 
ideally four, scopes would be permanently 
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mounted to focus in on the crater rim, 
summit, and interior. 
 

• Interpretive signs: three interpretive signs 
can be installed on the curved wall at the 
edge of the Viewing Lanai to direct visitors 
on their visit of the crater.  One sign on the 
left to focus on the walk/tour to the wetland 
with restored dryland forest; one in the 
center to describe the walk/hike to the 
summit; and one on the right to concentrate 
on the walk to the Hawaiian plant garden, 
picnic area, and other visitor attractions. 

9.3.4 Cost of Exhibits, Design and Build 
Process 

 
The cost of the interpretive exhibits will depend 
on the final contract with an interpretive exhibit 
designer, and construction costs at the time of 
fabrication and installation.  In abstract terms, it 
should cost the least amount necessary to do it 
right.  Based on information from firms that 
specialize in exhibition design and fabrication, 
the budget for permanent exhibits for the 
Diamond Head VIC should be approximately 
$250 to $300 per square foot for the fabrication 
and installation (or a range of $1,880,000 to 
$2,250,000) along with another 20 to 25 percent 
of the construction cost for the design of the 
exhibits (a range of $380,000 to $570,000).  The 
complexity of exhibits within this cost range 
would include a diverse assortment of items 
from conventional cases and mounted 
photographs to interactive exhibits and special 
A/V effects.   
 
According to Veverka (1994), the average time 
for most new exhibit projects (depending on the 
size of the exhibits) is about 9-12 months for 
planning and design and another 9-12 months 
for construction and installation.  In preparation 
for this professional process, State Parks has 
developed the goals and objectives, established 
the main themes for the interpretive exhibits, 
and gathered much of the necessary research on 
the stated themes.   

9.3.5 Educational Component 
 
Many visitor and/or interpretive centers engage 
in educational programming that goes beyond 

the exhibits.  Visitors enjoy personal 
presentations that enable them to ask questions.  
People also have different learning strategies 
and preferences.  Some people learn best by 
reading the materials, others by listening, or by 
“doing.”  It is important for the success of the 
interpretive program to use several different 
interpretive techniques.  These programs 
include: 
 
• Tours and hikes, both guided and self-

guided options 
• Lectures, classes and workshops 
• Films 
• Outreach programs 
• Websites 
 
Educational programming can be done in 
conjunction with schools and community 
groups.  In a small facility, educational activities 
can be planned and carried out by staff or a 
cooperative agreement. For example, Hui O 
Laka, a non-profit organization which has a 
management lease agreement with State Parks at 
the Kökeÿe State Park on Kauaÿi, offers 
interpretive programs for pre-school to high 
school groups that schedule visits ahead of time. 
Kökeÿe State Park’s programs include 
educational games, guided hikes and educational 
worksheets that supplement their park exhibit 
information.  The Park also offers interpretive 
guides within the museum/gift shop to provide 
information to all visitors, interpret the displays 
and assist visitors with purchases.  Part-time 
employees, retirees and volunteers frequently 
are involved in carrying out these types of 
educational activities.  A large pool of 
volunteers may be necessary; this is especially 
true when meeting the needs of students. 
Teachers and students are better served when the 
ratio of students to interpreter does not exceed 
ten. 
 
Some opportunities for more extensive 
educational activities might include nature trails, 
pre- and post-visit school materials, book and 
film loans, printed literature, speaker’s bureau, 
and community events.  The auditorium facility 
proposed for the VIC, besides including an 
orientation video program, could possibly be 
used for evening talks or special programs.  
However the focus of the activities should be 
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outdoors since the Monument is primarily an 
outdoor experience and inclement weather is 
rare. 
 
The interpretive program for the VIC should 
consist of two elements: 1) regularly scheduled 
programs, such as guided tours for daily visitors; 
and 2) special programs for target audiences, 
such as schools or the hearing-impaired, on a 
pre-arranged basis.  Both types of programs 
should focus on occurring outdoors.  It is 
envisioned that regularly scheduled (and special) 
programs could occur at the following locations 
within the Monument: 
 
• On the people mover (especially for those 

who just want to ride through the Monument 
or those individuals who are physically 
disabled); 

• At specific sites (Battery Harlow, Tunnel 
407, VIC, proposed wetland); 

• On the existing trail to Lëÿahi Summit; and 
• On the proposed Eastern Crater Rim Trail. 
 
Most of the above sites are located outdoors and 
thus the crater will serve as an outdoor 
classroom for the VIC.  
 
 

9.4 CONCEPTUAL LANDSCAPE 

PLAN 
 
The Master Plan Update sets a direction for 
changes to the existing flora of the crater to 
more closely resemble a coastal, dry, mixed 
plant community, which may have been typical 
of Oÿahu’s south shore landscape at the time of 
Western contact, circa 1800.  A hierarchy of 
landscaped areas and maintenance zones would 
be designed based on the different uses proposed 
for the various areas within the crater.  For 
example, the VIC would qualify as a high use 
area and therefore would require a permanent 
irrigation system and more intensively planted 
and maintained areas.  Less frequented areas 
would be designed as xeriscapes that do not 
require permanent irrigation systems or frequent 
maintenance. 

9.4.1 Planting Materials 
 
The five characteristics of the conceptual 
landscape plan for the VIC are to keep the 
landscaping: 1) natural, incorporating native, 
rare and endangered plants endemic to Diamond 
Head, depending on the review and approval of 
agencies such as the State Division of Forestry 
and Wildlife and the U.S. Fish and Wildlife 
Service; 2) informal; 3) compatible with the 
surrounding vegetation; 4) respectful of the 
character of the DHSM; and 5) contain lawn, 
walkways and shade trees (Figure 33). 
 
The following landscape categories, with 
acceptable plant materials listed, would be 
included around and within the VIC: 
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Planters / Seating Areas / Retaining Walls 
Native Accent Shrubs and Groundcover 

• Ti 
• ÿIlima 
• Päÿü o Hiÿiaka 
• ÿÄkia 
• Pöhinahina 
• Pöhuehue 

 
Surrounding Pedestrian Areas 
Native Canopy Shade Trees 

• Wiliwili 
• Lonomea 

 
Medium Canopy Shade Trees 

• Kou 
• Alaheÿe 
• Manele 

 
Lawn 

• Common Bermuda 

 Entry to VIC 
Native Vines to climb trellis 

• ÿÄwikiwiki 
 
Building / Fence Edges 
Medium Canopy Accent Trees 

• Milo 
• Hala 
• Lama 

 
Large Single Trunk Palm 

• Loulu 
 
Screen Plantings 

• Kokiÿo (hibiscus) 
 
Foundation Shrubs and Groundcover 

• ÿAÿaliÿi 
• Naio 
• Maÿo 
• Kuluÿi 

 
 
 
9.4.2 Hardscape Design 
 
Exterior plazas and walkways within the VIC 
would complement the informal, natural 
character of the landscape design.  The intensive 
use of the VIC requires a more structured 
outdoor setting than elsewhere in the crater to 
meet the interpretive goals while protecting the 
natural environment. 
 
The main plaza, beyond the entry pavilion, could 
be paved with a concrete pattern that 
incorporates native Hawaiian designs or designs 
relating to Diamond Head, and built to 
accommodate drainage.  This plaza, sized to 
accommodate guided lecture groups or to set up 
chairs and tables for special events, allows for a 
high volume of pedestrian traffic to all parts of 
the VIC.  Its central location, surrounded on 
three sides by buildings and covered walks, 
opens to the viewing lanai to the west.  The 
curved form of the viewing lanai would be 
centered on the axis of the main plaza and 
towards the Lëÿahi summit across the crater 
floor.   
 

Informal seating areas would be provided 
throughout the VIC.  Planter designs provide 
many opportunities for seating at different 
locations and for different purposes.  Areas near 
building entries would have seating for queuing, 
while seating in other areas would provide 
opportunities for individuals to rest during their 
visit to the VIC.  The retaining wall fronting the 
viewing lanai could provide informal seating.  
Shade trees have not been incorporated into the 
landscaping in these areas in order to provide an 
unobstructed view to Lëÿahi summit.   
 
 

9.5 COST ESTIMATE / 
IMPLEMENTATION 

9.5.1 Cost Estimate 
 
Appendix C contains a cost estimate for the 
proposed Visitor/Interpretive Center as 
described in this report.  The estimate does not 
include the off-site improvements listed below 
which would need to be completed prior to the 
start of the VIC project.  Those costs are 
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itemized within the DHSM Master Plan Update 
Report.  The budget for the interpretive program 
would also be in addition to the estimate in 
Appendix C. 

9.5.2 Visitor/Interpretive Center 
Development Considerations 

 
Development of the VIC will require the 
following off-site improvements: 
 
• The construction of a new access road to 

service the National Guard facilities; 
• The relocation of the National Guard 

Accounting Department and Supply 
departments; 

• The demolition of Building #303 (Figure 
16); 

• Moving the fencing from around Building 
#303 to a reduced National Guard 
“compound”; 

• The installation of wastewater lift station; 
• The installation of utility lines such as 

potable water, wastewater collection, 
electrical, telephone; 

• The installation of a waterline from a new 
non-potable source outside of the crater to 
the existing “flat-top” reservoir within the 
crater for irrigation of the Phase I area. 

9.5.3 Phasing 
 
The development of the VIC could be phased as 
follows: 
 
Phase I: Off-site improvements as described 
above in Sections 9.5.1 and 9.5.2. 
 
Phase II: Building 1 (offices, gift shop); 
Building 2 (restrooms, vending machines, public 
phone, drinking fountain); Building 3 (exhibits); 
Building 4 (auditorium). 
 
Phase III: Building 5 (exhibit expansion). 
 





Diamond Head State Monument Master Plan Update 
 

 115 
 

10.0 Environmental Impacts 
 
 
Chapter 343, Hawaiÿi Revised Statutes, requires 
that an EA or an EIS be prepared for the 
proposed development at DHSM.  Several 
factors trigger this: 1) the use of State land and 
State funds; 2) the existence of historic resources 
listed on the National Register of Historic 
Places; 3) development on conservation district 
land; 4) development within the Special 
Management Area; and 5) the possible need for 
a Well Permit (Well Installation Permit, Pump 
Installation Permit and Water Use Permit) from 
the State Water Commission.  
 
An Environmental Impact Statement Preparation 
Notice (EISPN) was filed with the State Office 
of Environmental Quality Control (OEQC) on 
August 25, 1998. Notice of the availability of 
the EISPN was published in the September 8, 
1998 issue of the Environmental Notice.  The 
30-day public comment period for the EISPN 
occurred between September 8, 1998 and 
October 8, 1998.  During this time there was an 
opportunity for public input on the desirability 
of the various alternatives considered.  Public 
informational meetings were held on November 
23 and November 24, 1998.  
 
Notice of the availability of the Draft EIS was 
published in the Environmental Notice on April 
8, 2000 and a second 45-day public comment 
period began—ending on May 23, 2000.  A 
second set of public informational meetings was 
held on April 26 and May 8, 2000. 
 
Notice of the availability of the Final EIS was 
published in the Environmental Notice on 
November 8, 2000, and the Final EIS was 
accepted by the Governor on January 25, 2001. 
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INTRODUCTION 
 
BACKGROUND AND OBJECTIVES 
 
Diamond Head became an official State Monument in 1962. Originally, the park only consisted 
of the lands around the outside slopes of the crater, enough to protect this famous profile in 
Hawaii. Eventually, the Department of Land and Natural Resources, Division of State Parks 
became the sole agency responsible for overseeing the monument. After an extensive planning 
process involving several different parties, a master plan for the monument was adopted in 1979. 
 
In 1997, the State Legislature recognized the need to update the 1979 Plan for Diamond Head.  
Visitor counts at Diamond Head had increased significantly, from approximately 41,000 visitors 
a year after the plan was adopted, to approximately 1,000,000 visitors in 1996.  
 
PBR HAWAII has been hired to assist the Division of State Parks updating the 1979 Master 
Plan. A Visitor/Interpretive Center is an integral part of the overall Master Plan.  To ensure a 
long-term interpretive program (an interim plan has already been developed by State Parks) is 
designed to fit the needs of visitors to the Monument, a survey was conducted. The purpose of 
the survey was to collect demographic information on visitors along with their interests with 
regard to the Monument and opinions on the park and information presented. It should be noted 
that to ensure the relevancy of an interpretive program, surveys should be conducted periodically 
to verify observed trends. 
 
SURVEY METHODOLOGY 
 
On May 10, 2001, and May 12, 2001, surveys were conducted to collect information on visitors 
to the Monument. The survey instrument was designed to determine 1) who is coming to the 
park; 2) what visitors expect at the monument; 3) how visitors learn about and plan their visit; 4) 
what their opinions are of current facilities; and 5) their main interests and reasons for visiting. 
The survey was created to last not more than five minutes, so as to not distract users for an 
extended period and to allow for more surveys to be collected. 
 
A team of four interviewers, two English speaking and two Japanese speaking, administered the 
surveys. Because of the high number of Japanese visitors to the monument, Japanese speaking 
interviewers were felt necessary to get a more accurate representation. The survey was 
administered near the entrance to the park, between the information kiosk and the restrooms, 
with the aim of attracting visitors who had entered the park beyond the parking lot. Surveys were 
targeted at visitors leaving the park, but were not limited to those who hiked the trail. While 
many users don’t complete the hike to the summit, due to time or physical constraints, it was felt 
that these individuals’ information was important to the development of a visitor interpretive 
program, as a Visitor/Interpretive Center may be all they see of the monument.  
 
Peak visitation hours to the park are roughly between 10 AM and noon. Surveys were 
administered from 9AM to noon, and from 1PM to 3PM on each of the survey dates. The two 
survey periods were also administered on a weekday and a weekend, to allow for a differing 
visitor make-up, especially for Hawaii residents. The fact that surveys were not conducted during 
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early morning or late afternoon times means that the ratio of residents to non-residents may be 
skewed however, as many residents use the park during these times for exercise.  
 
The study collected survey information from 327 visitors over the two days, on a total of 180 
surveys. It was felt that visitor counts on the days surveyed were lower than average. The 
interviewers questioned 151 people on the first day (weekday) and 176 on the second (weekend), 
with the majority of visitors interviewed during the morning hours. Based on the number 
surveyed, the margin of error for the survey was to approximately 5.5%.  
 

Table 1:  Visitor Breakdown by Day and Time 
    Number Surveyed Resident Non-Resident 

5/10/01 AM 105 3 102 
(151 total) PM 46 2 44 

       
5/12/01 AM 120 17 103 

(176 total) PM 56 15 41 
          

 
According to DLNR State Parks revenues from the days surveyed, 13.9 percent of all park 
visitors were interviewed on May 10th , and 13.4 percent of park visitors were surveyed on May 
12th.  Park revenues account for all visitors to the park except those with annual passes and those 
who drive through but do not leave their vehicles. 
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FINDINGS 
 
REASON FOR VISIT 
Visitors were asked their primary reason for visiting Diamond Head and their answers were 
consolidated into five categories: hike/exercise, see view, on a tour, photographic opportunities, 
and other. Not surprisingly, an overwhelming majority of visitors listed their primary reason for 
visiting as “the view,” (77 percent). The next most frequently reported answer was “to hike or 
get exercise.” Seventeen percent of visitors cited this as their reason for visiting. Other answers, 
such as tour groups, photography and visiting with friends, made up the remaining 7 percent of 
answers. Visitor’s reasons for visiting were also broken down by whether or not they were a 
repeat visitor to the park (see Exhibit 1). As would be expected, repeat visitors used the park for 
exercise more than other visitors. 
 

 
TIME SPENT AT PARK 
Visitors were also asked the amount of time they spent in 
the park during their visit, and were offered the categories: 
less than 1 hour, 1 to 2 hours, 2-3 hours, and over 3 hours. 
The majority of visitors, 70 percent, spent between one 
and two hours at the park, while 24 percent spent less than 
an hour, and 6 percent stayed between 2 and 3 hours. No 
visitors reported staying over 3 hours at the park. It is 
reasonable to infer that those visitors spending under an 
hour at the park did not hike the trail. 

NUMBER OF PRIOR VISITS 
The majority of those visiting the park (79 percent) were 
first time visitors. Of the returning visitors, 42 percent 
had visited only one other time, 36 percent had visited 2 
to 3 other times, and 22 percent had visited the park 4 or 
more times.  
 
The majority of residents were repeat visitors, (70 
percent), while as expected, most non-residents were 
first time visitors (see Exhibit 3). 
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SOURCE OF INFORMATION 
The majority of visitors surveyed at DHSM received their information about the park from a 
book (36%) or word of mouth (43%). Other sources included the internet (2%), tour packages 
(5%), hotel information (2%), chance (3%), and other (9%). Many of those who responded as 
“other” said they learned about the park because of its reputation, from television shows, or 
because they were former residents.  
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      Exhibit 4: Source of Information about DHSM 

 
 
TOPICS OF INTEREST 
One important goal of the survey was to ascertain which aspects of Diamond Head visitors were 
most interested in. To accomplish this, people were asked to rank their interest in six different 
aspects of Diamond Head from 1 to 5, with five being most interested. The categories to be 
ranked were: 1) geologic history, 2) flora/fauna, 3) military history, 4) cultural history, 5) views 
from crater, and 6) use of the crater for exercise. 
 
“Views” and “exercise” had the highest average interest levels, with “views” averaging 4.65 on 
the 1-5 scale. Each of the other topics ranked between 3.04 and 3.44, with “military history” 
having the lowest average. This is due primarily to the fact that military received the highest 
number of “1s” or least interested rankings (see Exhibit 5). 
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Table 2:  Average Interest Level in Various Aspects of DHSM (1-5) 
Geology Flora/Fauna Military Cultural Views Exercise 

3.44 3.24 3.04 3.25 4.65 3.91 
 
Interest levels were also broken down by the visitor’s origin or home. Categories included 
Hawaii residents, US Mainland residents, Japanese residents, and others. Responses were 
generally similar, however, Hawaii and Mainland visitors showed more interest in the various 
historical aspects of the Monument than visitors from other countries. 
 

 
EXPECTATIONS AND EXPLANATIONS 
Visitors were asked if they had any expectations prior to their visit which proved to be incorrect. 
This was primarily to ascertain if the information people came equipped with was giving them 
false impressions or expectations. Survey respondents replied overwhelmingly that this was not 
the case. Eighty-eight percent claimed they had no incorrect expectations prior to the visit.  
 
The majority of false expectations dealt with the time it took to hike the trail, longer or shorter 
than expected, and general information about the trail. Almost all of the false expectations were 
items that could be easily addressed. However, one pair of visitors responded that they “didn’t 
know they would be inside the crater” and several others claimed that it was “much more 
beautiful than they expected.”  
 
Another question administered to visitors attempted to ascertain if there were any topics visitors 
felt should be better explained. Once again, visitors answered in large numbers that they were 
satisfied with given information. Eighty-two percent said there were “no other topics they would 
like explained further.” Of those who wanted more information, the majority wanted more 
historical information, followed by information on the climate, the trail itself, flora/fauna, and 
lastly, directional information inside and outside of the park.  
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CROWD PERCEPTION 
One of the questions asked on the survey was whether the number of visitors at the park was 
larger, smaller, or the same as expected. Visitors were then asked if the number of visitors added 
to their enjoyment, took away from their enjoyment, or made no difference. The two days 
surveyed were not considered “high visitation days” by State Parks and park visitors generally 
felt the crowd was smaller than they expected. Only 14 percent of the respondents felt the 
number of visitors took away from their enjoyment of the Monument. They also felt that other 
park visitors added to the park experience and their enjoyment. Several visitors actually 
mentioned how nice people were at the park and the encouragement they gained from people 
coming down from the lookout to “keep going, it’s worth it.”  
 

 
DEMOGRAPHICS 
Demographic data was another important purpose of the Diamond Head survey. Before 
beginning a project like a permanent interpretive program, it is necessary to know who you are 
planning for.   

AGE AND GENDER 
 
For starters, the age breakdown 
of visitors to Diamond Head 
seems to indicate that there are 
very few people under the age of 
19 at the park. This is 
misleading, however, because 
many families with children 
were less likely to take time for 
the survey, as the kids had short 
attention spans for such things. 
However, another survey 

recently administered at the park also showed small numbers of children under the age of 19, 
with that age group comprising only 5 percent of those surveyed (Hawaii Trail Analysis). 

Exhibit 8:  Did Number of Visitors 
Affect Your Enjoyment of DHSM?
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Disregarding the “missing” children, the graph shows a relatively normal curve or distribution of 
visitors, with the majority of visitors between the ages of 26 and 35.   
 
There were more females surveyed than males, with males comprising only 45 percent. This is 
also similar to the findings from the Trail Analysis survey mentioned earlier. 
 
RESIDENT V. NON-RESIDENT 
 
The majority of visitors to Diamond Head State 
Monument are also visitors to the state, with 89 
percent of those surveyed non-residents. Of the 
Hawaii visitors, all were from the island of 
Oahu.  
 
Of the non-residents, the majority were 
westbound visitors from the mainland. 
Eastbound, Japanese visitors make up the 
second highest percentage of visitors surveyed 
at 37 percent, almost equaling Mainland 
visitors.  
 
This visitor breakdown can also be seen in the responses to the “primary language” question on 
the survey. Again, 37 percent reported Japanese as their primary language. This data is helpful in 
determining how information should be presented in an interpretive program. If all information 
were presented in English, the program would reach just over half of the visitors to the park. 
However, if information is presented in Japanese and English, as is now the practice, 
approximately 96 percent of visitors will be reached.  
 
 
 
 
APPENDICES 
 
Appendix B-1  Statistical Summary Sheet 
Appendix B-2  Summary of Visitor Recommendations and Comments 
Appendix B-3  Survey Instrument 
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Male Female English Japanese Other under 12 13-18 19-25 26-35 36-45 46-55 56-65 over 65

147 (45%) 180 (55%) 193 (59%) 120 (37%) 14 (4%) 3 (1%) 6 (2%) 64 (20%) 96 (29%) 64 (20%) 46 (14%) 34 (10%) 14 (4%)

Yes

US Japan Other Yes No

less than 1 

hour

1 to 2 

hours

2 to 3 

hours 

Hike/      

Exercise View Tour Photo Other

37 (11%) 135 (47%) 121 (41%) 34 (12%) 276 (84%) 51 (16%) 79 (24%) 229 (70%) 18 (6%) 54 (17%) 252 (77%) 12 (4%) 2 (1%) 7 (2%)

Yes No 1 2--3 4 or more Book Internet

Tour 

Package

Word of 

Mouth By Chance Hotel Other Larger  Smaller

No 

expectation

260 (79%) 67 (21%) 21 (42%) 18 (36%) 11 (22%) 119 (36%) 7 (2%) 16 (5%) 141 (43%) 10 (3%) 6 (2%) 28 (9%) 94 (29%) 166 (51%) 64 (20%)

Add Take away

 No 

difference Yes No Climate

Cultural 

History Directions Trail Info

Flora/     

Fauna Geology History Lookout Map

70 (22%) 43 (14%) 199 (64%) 38 (12%) 289 (88%) 6 (10%) 8 (13%) 2 (4%) 5 (8%) 5 (8%) 9 (15%) 23 (38%) 2 (4%)

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

25 (8%) 48 (15%) 85 (26%) 94 (29%) 73 (22%) 32 (10%) 59 (18%) 93 (29%) 79 (24%) 60 (19%) 71 (22%) 45 (14%) 76 (24%) 59 (18%) 71 (22%)

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

34 (11%) 57 (18%) 86 (27%) 71 (23%) 67 (21%) 5 (2%) 3 (1%) 10 (20%) 62 (20%) 234 (75%) 15 (5%) 25 (8%) 65 (21%) 66 (22%) 133 (44%)

Interest in Aspects of Diamond Head

Able to find the park 

entrance easily?

Larger or smaller crowd than 

Crowd size add too or take away 

from enjoyment Are there any topics you would have liked explained further?

Incorrect 

Expectations prior to 

visit?

Cultural History Views Exercise

Geologic Flora/Fauna Military

Interest in Aspects of Diamond Head

Source of Information about ParkFirst Time Number of Prior Visits

No Primary Reason for Visit

Diamond Head Survey Summary Statistics

Sex

Hawaii Resident

Time Spent at Park

Primary Language Age
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Diamond Head Visitor Survey Recommendations and Comments 

 
Visitor Recommendations: 
 

• Add a lift for the elderly and disabled to get to top. 
• Add a museum. 
• Add a restaurant. 
• Add a views map at lookout in Japanese. 
• Add benches along the trail. 
• Add distance markers along trail. 
• Add flora/fauna signs, water and seats along trail. 
• Add handrail on the way down the trail. 
• Add information signs at different points along trail. 
• Add more directions to the parking area. 
• Add more restrooms. 
• Add more signs from H-1 to the park. 
• Add more signs from Waikiki to monument. 
• Add more signs on history of monument. 
• Add more trails. 
• Add more trashcans and signs about keeping the park 

clean. 
• Add more water fountains. 
• Add numbered stakes along trail to match map on 

brochure. 
• Add reflective tape on spiral stairs. 
• Add restrooms at top (lookout). 
• Add signs at tunnel for people walking to the park. 
• Add small concession stands. 
• Clean the graffiti from the bunkers. 
• Clean trash around trail and bunkers. 
• Don’t change anything. 
• Explain bunkers better. 
• Give more information at the lookout. 
• Give more military information. 
• Have a ranger to give short talks at kiosk area. 
• Keep natural. 
• Light the spiral stairway. 
• Light the tunnel. 
• Make a bigger platform at lookout. 
• Offer convenience store with water, film, sunblock, etc. 
• Offer food at park. 
• Offer paper towels in bathroom. 
• Offer rental flashlights at kiosk. 
• Open up more of inside of crater, more roads. 
• Pad the bunker exit to protect people’s heads. 
• Put a guide at the lookout to give more information 
• Remove fee for residents. 
• Remove National Guard buildings and make natural. 
• Remove vendors. 
• Warn about need for water. 
• Warn that pavement will end at the beginning of hike. 
• Widen the trail at points. 

 
Visitor Comments: 
 

• Add some flat trails. 
• Appreciate the $10 yearly 

pass. 
• Beautiful place, nice people. 
• Don’t like the vendors. 
• Enlarge the opening from the 

bunker to the lookout. 
• Need more picnic tables in the 

shade. 
• Need to extend bus service to 

inside the crater, tired by the 
time they reach the trail. 

• Restore bunker with signs, 
pictures, lighting. 

• Well done. 
• Worth visiting.  
• Would like better sign out 

front.  
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DIAMOND HEAD VISITOR INTERPRETIVE CENTER SURVEY 
 

Date: _________ Time: ___________  Observer: ___________ # in Group: ___________ 
 

 
1. Is this your first time to DHSM? 
 1 2 3 4   3. Are you a Hawaii resident? 
 ____________Yes: Island ٱ ____________ Yes: Island ٱ  a. Yes  ٱ ٱ ٱ ٱ 
 No: State/Country ٱ No: State/Country ٱ  b. No  ٱ ٱ ٱ ٱ 
         _____________________  _____________________ 
2.  If no, number of prior visits? 
 ____________Yes: Island ٱ ____________ Yes: Island ٱ    4 3 2 1 
  No: State/Country ٱ No: State/Country ٱ  a. 1  ٱ ٱ ٱ ٱ 
 _____________________  _____________________   b. 2 – 3  ٱ ٱ ٱ ٱ 
 c. 4 or more  ٱ ٱ ٱ ٱ 
 ____________ - date of most recent visit 
 
4. What was your primary reason for 5. How did you learn about the park?  6. Were you able to find the  
 today’s visit?     1 2 3 4    park entrance easily? 
 a. Book  1 2 3 4 ٱ ٱ ٱ ٱ     4 3 2 1 
 a. Yes ٱ ٱ ٱ ٱ  b. Internet ٱ ٱ ٱ ٱ  a. Hike/Exercise ٱ ٱ ٱ ٱ 
 b. No ٱ ٱ ٱ ٱ  c. Tour package ٱ ٱ ٱ ٱ  b. See the View ٱ ٱ ٱ ٱ 
 d. Word of Mouth ٱ ٱ ٱ ٱ  c. On Tour ٱ ٱ ٱ ٱ 
 e. By Chance 7. If no, where were you coming ٱ ٱ ٱ ٱ  d. Photography ٱ ٱ ٱ ٱ 
 ___________________ ?f. Hotel   from ٱ ٱ ٱ ٱ  e. Learn about DHSM ٱ ٱ ٱ ٱ 
 _________________________ ____________ g. Other ٱ ٱ ٱ ٱ _____________ f. Other ٱ ٱ ٱ ٱ 
 
        9. Was the number of visitors today larger or 
 8. How long did you spend, or do you plan to  smaller than you expected? 
  spend at the park today?  1 2 3 4 
 a. Larger ٱ ٱ ٱ ٱ    4 3 2 1  
 b. Smaller ٱ ٱ ٱ ٱ  a. less than 1 hour ٱ ٱ ٱ ٱ  
   b. 1 to 2 hours ٱ ٱ ٱ ٱ  
  c. 2 to 3 hours 10. Did the number of visitors Add To, Take Away From, or ٱ ٱ ٱ ٱ  
 ?d. over 3 hours  make No Difference in your enjoyment of the park today ٱ ٱ ٱ ٱ  
 e. don’t know   1 2 3 4 ٱ ٱ ٱ ٱ  
 a. Added to enjoyment ٱ ٱ ٱ ٱ          
 b. Took away from enjoyment ٱ ٱ ٱ ٱ          
 c. Made no difference ٱ ٱ ٱ ٱ          
 
11. Please rate you interest in the following aspects 
 of Diamond Head from 1 to 5 (5 being most important) 12. Are there any topics/questions you would have liked 
 1 2 3 4    further explained? 

 _____________________________________________  a. Geologic History ٱ ٱ ٱ ٱ 

 _____________________________________________  b. Flora/Fauna ٱ ٱ ٱ ٱ 

 c. Military History ٱ ٱ ٱ ٱ 

 d. Cultural History 13. Do you have any recommendations to make your visit ٱ ٱ ٱ ٱ 

  ?e. Views  more enjoyable ٱ ٱ ٱ ٱ 

 _____________________________________________  f. Exercise ٱ ٱ ٱ ٱ 

         _________________________ 
 
14. Did you have any expectations prior to your visit to DHSM that proved to be incorrect? 
 1 2 3 4 
 _____________________________________________________________________ a. Yes, please explain ٱ ٱ ٱ ٱ 
 b. No ٱ ٱ ٱ ٱ 
 



 
Demographics 
 
15. Sex      16. What is your primary language? 17. Age 
1 2 3 4     1 ______________________ 1 2 3 4 
 a. under 12 ٱ ٱ ٱ ٱ        a. Male ٱ ٱ ٱ ٱ
 b. 13-18 ٱ ٱ ٱ ٱ ______________________ b. Female  2 ٱ ٱ ٱ ٱ
 c. 19-25 ٱ ٱ ٱ ٱ              
 d. 26-35 ٱ ٱ ٱ ٱ ______________________ 3        
 e. 36-45 ٱ ٱ ٱ ٱ              
 f. 46-55 ٱ ٱ ٱ ٱ ______________________ 4        
 g. 56-65 ٱ ٱ ٱ ٱ              
 h. over 65 ٱ ٱ ٱ ٱ              
 
 
 
 
Additional Comments: 
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